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There are good reasons why the Star CLEANABILITY. The Star is one of the 


is recognized as a superior classroom — most easily and completely cleanable 


luminaire and why it is so often rec- of luminaires. See column at left. 
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Gate to and ext the ee reflected glare. The reflector, which rapid-start bipin and slimline lamps. 

— oe completely hides the lamps, has about — See Sweet's architectural file. Or write 
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extra cost 


New, lead-lag 
ballast for all 
Westinghouse 
Slimline 
Luminaires 


Complete change in design now makes /ead-/ag ballast performance for 
slimline fixtures no longer a luxury. You can forget about lamp replacement 
guesswork—you can be sure of full-rated lamp life, and pay no more than for 
slimline fixtures with series ballasts. That's because the new, Westinghouse 
lead-lag ballast retains all series ballast advantages: smaller, lighter weight, 
lower cost, minimum wattage loss. Get the complete story, B-5615, Westinghouse 
Electric Corp., P. O. Box 868, Pittsburgh 30, Pa. Take advantage of 
Westinghouse /ead-lag ballast and specify Westinghouse slimline. )-04318 
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For The Fall Lighting Season... 


Your most valuable busi- 
ness assistant should be 
your personal copy of the 


Second Edition 


‘ 
HANDBOOK 
qa Check the Handbook’s value to you, look over the 
4 @ 987 pages . . . beautiful maroon binding @ 655 photos, drawings, lighting tables, charts 
" @ 18 technical reference and application sections @ Complete index fully cross-referenced for quick 
: @ Complete appendices furnishing all kinds of and essy wee 
5 data you use regularly @ Manufacturers’ product section 


A brand new library copy of the Handbook has been sent to the Chairman of every |.E.S. Section and Chapter. 
Every Society member has the opportunity to fully examine the new volume . . . to handle it . . . to check over the sec- 
tions of particular value to him. Now you can see for yourself how readable and useful is this new book; how much 


improved are the new larger photographs on finer quality paper. 


The Second Edition, IES LIGHTING HANDBOOK cannot be matched for its thorough, authoritative information 
on all phases of lighting art and application. For anyone to whom lighting is the whole or part of the daily work, the 
new Handbook is an extremely valuable working tool. 


Price only $5.50 for one copy to 1.E.S. members, if you have not already ordered at the pre-publication price. 
To — ILLUMINATING ENGINEERING SOCIETY 
1860 Broadway, New York 23, N. Y. 


Send me promptly my member copy of the new IES LIGHTING HANDBOOK at the special 
member price for one copy at $5.50, saving me $2.50 over the reguier $8.00 price. 


Order Now— 


Two thirds of the first os 
printing of the new IES os 
LIGHTING HANDBOOK 
has already been shipped. 
Better order your copy 


My check (money order) enclosed. Bil me. 


Please Print 


Name now! 

PRICE—$8.00 
$5.50 to 1.£.S. Members 

City Zone State 

Company Position 


4 Use Coupon 


NOTE If you care to send slong payment with this order and so save the Society book- 
keeping expense, your courtesy will be uncerely appreciated. 
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CUT HANDLING COSTS 
SAVE STORAGE SPACE 
WITH 


GUTH TELESCOPING 


Easier to handle — One man can carry a Guth“Telescopic” 
Channel anywhere —even in an elevator, Compactness makes 
them easier to load safely on skids, trucks, ete.—reduces 


transportation damage. 


Easier to store — Guth “Telescopic” Channels require 45% 


less space in warehouse and on-the-job storage. 


Extra strong — Overlaps at joining points result in extra 


strength and rigidity. 


Fallg wired... 
Special joiners assure perfect alignment of several channels 


in a line. Three overall lengths: 10,8 and 6 ft. 


See your GUTH resident engineer or write 


for CATALOG 48-1 today. 
0 THE EDWIN F. GUTH CO. 


ST.LOUIS 3, MISSOURI 
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Everett ML Strong, President 1952-1953 
Maminating Engineering Society 


T HAS BEEN the Society's good fortune, on a 
number of oceasions in the past, to have as its 
chief executive a man who is also a leader in the 


educational field. Onee again in 19521953, the 


minating Engineering Society has selected as its 48th 
President an educator eminent in illumination Pro 
fessor Everett M. Strong of Cornell University, Ithaca 
New York 

Professor Strong brings to his office a background 
of steady, progressive achievement over some thirty 
years, in the interests of illuminating engineering. On 
his graduation in 1922 in electrical engineering and 
illumination from Massachusetts Institute of Tech 
nology, Professor Strong joined the Lamp Department 
of the General Electric Company at Nela Park, as an 


e became a member 


illuminating engineer. In 1924 1 
of the Cornell faculty, as instructor in illumination 
and is at present Professor of Electrical Engineering 
in charge of the University’s Engineering Industrial 
Cooperative Course, the Basic Theory Area and lu 
minating Engineering 

Frequently sought as a consultant on important 
studies affeeting the field, Professor Strong has him 
self conducted a number of projects, notably a study 
of eyclie flicker in fluorescent lamps, the results of 
which were presented in a paper before the Society in 
1941. He is equally known for his researches in color, 


and for his development of demonstration equipment 


of special value in the teaching of lighting and elee 
trical engineering fundamentals. Professor Strong's 
book “Eleetrieal Engineering, Basie Analysis” was 
published in 1943 by Wiley & Sons, and continues as 
1 leading text in that field 

In Society affairs, Professor Strong has been a 
distinguished contributor to LES. progress since the 
first year of his election to membership in 1936. In 
addition to numerous committee assignments, he has 
served as a Director of the Society, and as Treasurer 
in 1948-1950, and was elected Vice President in 1950, 
He took a most active part in the work of the basic 
committee on Standards of Quality and Quantity for 
Interior Illumination, from 1945 through the present, 
serving as chairman 1945.1947 

Active also in the work of the American Institute 
of Eleetrieal Engineers, and the American Society for 


Engineering Education, Professor Strong has served 


those societies on numerous committees, and held office 
as the A.I.E.E. Ithaca Section Chairman in 1944-1945, 
snd Organizing Chairman of the Upper New York 
State Seetion of A.S.E.E. in 1940 

The membership of LES. has, in its 48th President, 


a man on the one hand distinguished in the more tech 


nical aspects of illuminating engineering, experienced 
in conducting society affairs, and who is at the same 
time a practical, warm individual, fully conversant 


with the ramifications of the lighting industry. 
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Opportunity Unlimited... . 
For Illuminating Engineers 


AN IMPORTANT, job-potential branch of engi 
neering is being overlooked by schools, colleges and 
universities. Hlundreds of desirable careers in the 
lighting field are seeking men trained and ready to 
take them. Yet, Illumination as a subject of study 
finds itself neglected in the higher fields of learning 


THERE IS opportunity unlimited for trained illu 
mination engineers. These opportunities lie in Resi 
Farm, Industrial, Highway 
and Municipal lighting, and numerous others 


dential, Commercial. 


IN RESIDENCE lighting, as an example, there 
remains a tremendous known need for planned 
quantity and quality lighting, at least 80 per cent 
greater than the present going rate of lighting 
usage in the homes of America. With not nearly 


enough tlluminating engineers to do the job 


IN THE Highway and Municipal lighting fields the 


surtace has hare ly hoe en serat hed Thousands of 
miles of heavily-traveled highways remain un 
lizhted from dusk to dawn. Graduate illuminating 


engineers could step right into jobs in this field 


PRODUCTION in our great industrial plants has 
been increased manifold with planned industrial 
lighting. But thousands of American industrial 
plants —. more than half of them certainly —still 
are poorly lighted. A real opportunity is waiting 


for trained illuminating engineers in this field 


UP, DOWN and across our great nation there is a 
erying need from equipment manufacturers and 
electric utilities for men educated and trained in 
the fundamentals of illumination to apply the 
better lighting needed evervwhere for better health 
safety, production, and living 
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Views and Opinions 


Views and Opinions 


WITH THE dearth of men graduating as illumi- 
nating engineers from our educational institutions, 
companies requiring such personnel are faced with 
long-time training programs and added expense of 
thousands of dollars in the training, plus delay 
before such employees, previously untrained and 
uneducated in lighting principles, can become pro- 
ductive. 


THE MAN who is trained and ready to step into 
this broad field of engineering finds OrroRTUNITIES 
UNLIMITED! For instance, in our company in 1946 
we recognized the need for a number of qualified 
lighting men as full-time lighting consultants to 
serve the public and to train the residential, com- 
mercial, industrial and farm sales representatives 
in planned lighting fundamentals. There were none 
available from educational institutions. We se 
lected likely candidates — trained them and put 
them into our service area divisions. They are 
happy and well-remunerated financially and in the 
satisfaction of accomplishment. Advancement has 
But what an opportunity this would 
have been for graduates in illumination! 


been steady 


YES! The lighting field is a wonderful opportu- 
nity! And— our institutions of higher learning 
. to inject into their cur- 
ricula courses in illuminating engineering in order 
to bring to the front a new national consciousness 
of the vital importance of lighting in the mobiliza- 
tion of American industry for the mational defense 


have an opportunity 


and in preservation of priceless eyesight for every 
American—-while making possible for lighting engi- 
neers a new view of the ever-expanding Opportu- 
nity Horizon! 

J. M. StepMan, General Sales Manager 


Pennsylvania Power & Light Company 
Allentown, Pennsylvania 
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Vheotograph: Honeyma an, Cape Town 


Figure 1. Table Mountain and Devil's Peak from Signal Hill behind Magazine. Clear day, prior to final adjustment of 
beams to Western Table. 


Floodlighting Table Mountain 


ABLE MOUNTAIN, towering above the City 

of Cape Town, South Africa, was floodlighted 

during the national tereentenary celebrations 
in April 1952. The scale of this floodlighting 
scheme was unusually large, the means employed 
presented problems of their own, and the design 
had to be based on pfeliminary experiments. Some 
rough luminance measurements at the end helped 
to analyze the results. 

The experience gained is novel and might, there 
fore, aid others. This paper aims at recording fea- 
tures of general interest. Details of the scheme are 
given mainly to illustrate the underlying principles 


Scope of the Task 


Table Mountain rises to a height of over 3,500 
feet above Cape Town, which is practically at sea 
level. The mountain face is nearly 10,000 feet wide 
Two flanking peaks on either side, Devil’s Peak 
(3,300 ft.) and Lion’s Head (2,200 ft.) form an 
integral part of the setting. Even if the floodlight- 
ing was concentrated only on the top rock sections, 
an area of over 20 million square feet had to be 
illuminated. This enormous area and the low re- 
flectance of the medium gray sandstone (on the 
average between 30 and 40 per cent) seemed to ask 
AUTHOR Lecturer in Electrical and Iluminating Engineering 
University of Cape Town. He designed the lighting scheme discussed 


here. It was carried out under his guidance by the Defence Force 
of the Union of South Africa 
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By H. D. EINHORN 


The 20 million sq. ft. face of Table Mountain 
in South Africa was floodlighted by 51 mili- 
tary searchlights in April 1952. Although the 
luminance level attainable was low, a satis- 
factory effect was achieved by a careful 
choice of light directions. The design prin- 
ciples and some of the experience gained are 
discussed in this paper. 


for hundreds of millions of lumens if conventional 
The means 
which 


brightness levels had been aimed at. 


available were 51 military searchlights 
emitted a total flux in the order of five million 
lumens. 

A rough caleulation showed that an average level 
below 0.05 footlamberts in reasonably clear weather 


could be expected 
Assumptions : Number of searchlights — 51 
Output per light -100,000 lumens 
(based on Reference 1) 
Area — 20 * 10° sq. ft 
Reflectance of rock — 0.3 
(based on sample tests) 


Transmittance of atmosphere — <0.5 
(based on Reference 2) 
Hence: 
Luminance: 51 10° 0.3 » ~ 04ft-L 
20 10° 
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A “flat” lighting scheme as obtained from beams 
projected straight on the target was therefore liable 
to disappoint. particularly if environmental factors 
were taken into account, such as moonlight and the 
haze of a city gaily lighted for the celebrations 
This caleulation explains why a previous attempt 
at floodlighting Table Mountain (in 1947) by some 
20 or 3O searchlights from Tamboers Kloof Maga 
zine (see Fig. 3) resulted in an indifferent “flat” 
effect 

The principle adopted was, therefore, to bring 
out mm relief the mountain features, buttresses, 
ridges and ravines, by directing the light beams 
predominantly from the side of the mountain face 

In addition to this main lighting (from Kloof 
Nek and Tafelberg Road) a moderate amount of 
perpendicular lighting was used (from Mayazine 
for relieving harsh shadows and marking out the 
skyline of the mountain sections not reached by 
the main light sources. By this combination a “plas 
tie effect” was obtained 

Added advantages of this scheme were that (1 
by concentrating the light on certain parts of the 
target area, leaving large shadow sections much 
darker, highlights well above the average could be 


obtained and owing to the closer distance of the 


main lights, contrast was maintained in hazy 


weather 


Types of Searchlights Available 


Two types of lights were available 
Type A 150 em mirror, 150 amp are, fixed foeus 
Number available: 21 
Type 80 em mirror, 150 amp are, variable focus 
Number available: 30 
It was appreciated from the outset that both 
types had to be used defocused. Most Type A 
lights were set at an angle of 7, some at 5° or 4 
Most Type B lights were adjusted in the workshops 


to give the operators a range between 5° and 11 


afew were on a range of to 

Preliminary tests confirmed that the 150) em 
lights, although of much higher candlepower rating 
vave bardly more lumens and were therefore not 
superior to the %) em lights when defoeused. In 
fact the latter had two advantages: the easy adjust 
ability of the foeus and the soft edge of the beam 
which gave a smoother pattern when beams were 


pla ed next to each other 


Position and Design 

r design of the lighting scheme was greatly 
limited by the sites available. Preliminary inspee 
tion showed that four positions might be suitable 
for accommodating a sufficient number of large 


seachheht trucks. Three of these were finally se 


lected after some laree-scale experiments with 20 
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TABLE I.—Design Lay-Out of Lights. 


Target Station Number Type 

Western Table Nek 10 7°, 9 
Tafelberg Rd 2 K 
Magazine A 

Fastern Table  Tafelberg Rd 16 6”. 
Magazine 7 A 7 

Peak Magazine 6 A 5° 
Kloof Nek 2 A ‘ 
Tatelberg Rd i 5 

Lien « Head Magazine 4 A 7 
Tafelberg Ra K 


lights, in October 1951, when different sections of 
the mountain were lighted on four different nights. 
The final layout is shown in Table I and Fig. 3. 
Western Table was lighted mainly from a battery 
of ten lights at Kloof Nek, backed up by three at 
the Magazine and two from Tafelberg Road to 
accentuate the two flanking ridges. Eastern Table 
was covered by sixteen lights along Tafelberg Road, 
supported by seven from the Magazine. Devil's 
Peak was mainly lighted by six lights from the 
Magazine, while two at the Nek and one on Tafel- 
berg Road provided highlights near the summit. 
Lion’s Head was lighted in a simple flat manner by 


four lights 


Design Procedure 


Perspective sketches of the mountain as seen 
from the three different sites were made, and circles 
corresponding to the angle subtended by defocused 
searchlights were drawn in to determine the num- 
ber of beams required and their approximate posi- 
tion. The beam-angles were limited on the one hand 
by the maximum defocusing possible, on the other 
hand by the number of lights available 

Between these limits the actual angles were so 
determined as to give a brightness balance consid- 
ered desirable from an artistic point of view. Each 
circle on the design sketches was numbered and 
allocated to a definite searchlight, which was sighted 
during the day (see, as example, Fig. 4 for Eastern 
Table In some cases two beams were superim- 
posed on the same target section, mainly to empha- 
size the top edge of the mountain 

The daytime setting was only provisional and 
approximate; the final direction-fixing prior to 
clamping was carried out at night by radio-control 
from the “control” position on the roof of a city 
building (see Fig. 3 


Methods of Directing Beams 


The exact aiming of beams and the identification 
of a misplaced one among a score of others is by no 
means easy. It is well known that an operator be- 
hind a light has difficulty in ascertaining the exact 
direction of his beam. The general design could 
only be observed from the central “control” position 
and instructions given by radio-telephony 
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Figure 2. Devil's Peak, Table 
Mountain and Lion's Head from 
harbor. Hazy day with low clouds. 


Figure 3. Layout showing place- 
ment of lamps. 


Photograph 


Pischel, Cape Town 


Di 


Figure 4. Design for beams from Tafelberg Road to Eastern Table. 
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Two stratagems were found very useful: firstly, 
to focus a light to a thin beam before setting, and 
opening it to the required wide focus only after the 
direction was fixed; and secondly, to switch off a 
light, considered misplaced, and expose it again 
after a few seconds in order to identify it 

The use of color filters in the form of theater 
color media or transparent paint was tried briefly, 
but apart from artistic considerations the effect was 
not considered commensurate with the additional 
expense and technical difficulties due to heating and 
lows of light 

Final Production 

Based on the experience gained during the Octo 
ber tests, the final tableau was “produced” in one 
single evening. The fifty beams were placed in 
about five hours, with the aid of eight radio-commu 
nication posts. Some minor readjustments were 
made two days later. Fig. 1 was taken from a posi 
tion above the Magazine, to the right of the control 
point. Fig. 2 shows all three mountains from the 
harbor, a position more distant than the control 
point and farther left. It was taken on a hazy 
night, probably the same night when the second set 
of luminance measurements in Table IIT were 
taken 


TABLE II.—Cost Data. 


| Consumption | Carbons Used 


Impersal Gallons) Pos. + Neg! 
Fx iments 
Training Transport 
peration ght ive 60 
Apri 
Tota ‘ 


Imperial gallon 4.54 liters 12 8. gallons 


532 Vountain 


Floodliaghtina Table 


Photograph 


Einhorn 


Pigure 5. Searchlights on Tafelberg 
Road with Devil's Peak in background. 


Author 


The floodlighting was then carried on for a week, 
from 8 P.M. to 10 p.m. every evening, with a five- 
minute interruption every half hour, for changing 
carbons. These interruptions added to the dramatic 
effect and are considered preferable to a sporadic 
turning off of individual lights. 


Cost 


Manpower.—About 130 officers and men, includ- 
ing operators, technical maintenance staff and 
signal personnel were employed during the final 
production 

Fuel, Carbons, Ete.—Over 3,200 gallons (Im- 
perial) of gasoline were used, mainly to run the 
engine-generators, partly for transport (Table IT). 
At a cost of 2/6 (about 35c) per gallon the fuel 
expenditure amounted to £400 (about $1,120). 

The 3,400 carbons used were at a cost of just over 
£200 ($560). In addition about £200 were spent on 
repairs and overhauling. Hence the total cost ex- 
cluding wages amounted to just over £800, ($2,000). 

Specific Costs—The average fuel consumption 
per light was three gallons per hour. Considering 
that the illuminated mountain was seen, and pre- 
sumably enjoyed, by at least half a million people 
the cost per spectator was well below a halfpenny. 


Luminance Measurements 


Rough luminance measurements were taken from 
the roof of a building (marked “control” in Fig. 3) 
on two different nights 

The results (Table IIIT) confirmed the expecta- 
tion that the level of brightness achieved was much 
lower than that recommended and usually obtained 
when floodlighting buildings. 

Atmospheric conditions affected considerably 
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Shghtty 
Clear might hazy night 


Bright sections and highlights 01-013 | 003-0.04 
Medium bright sections 0.01 . 0.02 
Shadow sections 0.007 
Surround (lower slopes, not lighted) 0.002 
Searchlight beams 


02.05 


Norse: A visual low-level luminance meter, built by Mr. Hynd, was 
used. The measurements were taken rapidly by « single observer to 
establish the order of magnitade. Great accuracy is not claimed. 


both the luminance and the artistic effect obtained. 
The famous “tablecloth,” a heavy cloud frequently 
appearing along the top edge of the mountain was 
rather an asset on one night. Lower clouds and fine 
haze on another night impaired the effect. 


Conclusions 


The illumination of Table Mountain was favor- 
ably received by press and public. The result jus- 
tifies the general conclusion that floodlighting at a 
low luminance-level (of the order of 0.1 footlam- 
bert, or even less) can be effective, provided : 

(1) the target itself is large and sufficiently picturesque, 
{2) its plastic features are brought out and dramatized by 
a choice of careful light direction. 


In this case the pattern obtained from round 
beams does not disturb the artistic effect appre- 
ciably. 

While light beams controlled by specular reflee- 
tors or lenses are needed for floodlighting from a 
distance greater than the target width, reflectors 
much smaller than those used at Cape Town would 
be quite adequate, since it is the total lumens that 
matter rather than the candlepower. Although thin 
beams of high intensity as obtained from large 
focused reflectors would permit greater distance 
between light and target, atmospheric absorption is 
then likely to reduce the efficiency severely and 
limit the practical range. 

The high cost of a project of this type and the 
necessity of “producing” in front of the public calls 
for meticulous planning and warrants the appre- 
ciable time which has to be spent on design and 
organization. 

The author acknowledges the efficiency and co- 
operative spirit of the officers and men of the South 
African Defense Foree who made this great flood- 
lighting scheme a success. 
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Louverall Ceiling 
In Branch Ticket Office 


The 700 sq. ft. of this branch ticket office of the Union 
Pacific Railroad Co. in Beverly Hills, Calif. are lighted 
primarily by the louverall ceiling, 4-foot panels of 2 x 2 
x 2-inch cells. The panels are mounted 8 feet from the 
floor and 18 inches below the lamps. Continuous rows of 
48-inch preheat fluorescent lamps are mounted on 18-inch 
centers. Standard cool white lamps are used except in the 
border rows, which use pink lamps to accentuate the effect 
of the coral sandst onry. Maintained lighting 
levels are from 65 to 70 footcandles. Architect is J. T. 
Beem, A.A. Data submitted by Illuminating Engineer- 
ing Unit, Department of Water and Power, City of Los 
Angeles. Photo by Union Pacific Railroad Co. 
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For Discharge Lamps 


OR A NUMBER of years the lead-lag circuit 
as shown in Fig. 1 has been used in practically 

all two-lamp fluorescent ballasts 
In the last few years several new two-lamp cir 
ults have been used for fluorescent lamp ballasts 
These cireuits are similar in that all operate the 
two lamps in series and the lamps start in sequence 
Ilence, the general designation is series sequence 

start ballast 

The series sequence-start cireuit, in any of the 
presently used forms, has a number of advantages 
over the conventional lead-lag instant-start ballast 


vhich may be summed up as follows 


Lower losses 


maller size and less weigh 


The series sequenee-start cireuit, however, also 


has a number of duacdvantaves as listed below 


rection, since the lamps operate in 
Failure of one amp causes the other lamp to either 
‘ out r operate at very w current 
Premature failure of lamp operating at low current for 
extended periods of time and low starting current 

suses a reduction in lamp life 
Lamp maintenance educat very Mfieul 

Lamps are unstable at low temperatures 


A paper presented at the National Technical Conference of the 
Iteminating Fngineering Society, Sept. 812, 1952, Chicago, IN. 
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A New Lead-Lag Ballast 


By C. H. BURNS 
H. E. BACHMAN 


Lamp Behavior 


Hinman, Keiffer and Strecker’ have shown how 
fluorescent lamps go through two transitions in 
starting: first, the vapor in the lamp must be 
ionized sufficiently to conduct current; second, the 
cathode drop must be decreased from its high value 
when the cathodes are cold to the low value of 
normal operation with the cathodes hot. The length 
of time necessary to pass through this second period 
is dependent on the amount of energy supplied by 
the ballast. In general, if the lamp remains in this 
second period for any length of time the life of the 
lamp will be shortened 

The conventional lead-lag circuit provides suffi- 
cient open-circuit voltage and energy to carry the 
lamps through the starting phases to normal opera- 
tion in a very few cycles. In the first types of 
series sequence-start ballasts manufactured, the 
current through the lamps was low during starting 
and the transition through the starting phases took 
as long as several seconds. 

After considerable trouble was experienced in the 
field with this type of ballast, most manufacturers 
modified their designs to provide higher current 
during the starting phases, thus shortening the 
transition period. However, the starting current 
was still much lower than with the lead-lag ballast 
Therefore, the transition period still required more 
time than with the lead-lag ballast and lamp life 
was somewhat reduced as compared to the lead-lag 
cireuit. 


LEAD LAMP “LEAD LAMP 
LAG LAMP _ LAG 
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SECONDARY 


PRIMARY 


Figure 1. Conventional lead-lag circuit. 
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Figure 2. New lead-lag circuit. 
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Figure 3. Lamp current and voltage on new lead-lag cir- 

cuit. Upper left—lead lamp (lag lamp operating). Upper 

right—iag lamp (lead lamp operating). Lower left-—lead 

lamp (lag lamp out). Lower right—lag lamp (lead lamp 
out). 


Circuit Description 

The circuit deseribed and discussed in this paper 
is basically the familiar lead-lag circuit. To sim- 
plify our descriptions and discussion of operation, 
we will limit the discussions to the 96T12 425 ma 
ballast since a similar circuit is used and similar 
results are obtained when this basic design is used 
with other ratings of lamps and other current load- 
ings. The basic cireuit for this rating is shown in 
Fig. 2 

The lead circuit utilizes an auto-transformer with 
low reactance to supply the necessary open circuit 
voltage. This reactor-capacitor combination is 
predominantly capacitive and limits the current 
through the lead lamp to the proper value of 425 
milliamps. 

The lag leg of the ballast utilizes a portion of the 
auto-transformer which supplies open circuit volt- 
age to the lead lamp. The lag winding is a high 
reactance secondary winding which is tapped off 
the low reactance auto-transformer winding. The 
vector sum of the voltages across these windings 
provides the required open circuit voltage for the 
lag lamp. Since this lag winding is loosely coupled 
to the auto-transformer it also limits the lag lamp 
current to the proper value. 

With this circuit the auto-transformer section of 
the ballast can be operated at a relatively high flux 
density and copper loading, thus resulting in con- 
siderable savings in copper and iron. In the con- 
ventional lead-lag circuit shown in Fig. 1 the auto- 
transformer section will operate at relatively low 
currents on normal operation but the currents will 
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Pigure 4. Lamp current and voltage on conventional lead- 

lag circuit. Upper left—-lead lamp (lag lamp operating). 

Upper right—lag lamp (lead lamp operating). Lower left 

—lead lamp (lag lamp out). Lower right—lag lamp (lead 
lamp out). 


increase under abnormal operation when one lamp 
is out. Consequently the total losses in the auto- 
transformer section on the conventional lead-lag 
ballast are higher under the abnormal condition of 
operation than in normal operation with both lamps 
burning. The maximum temperature and_ losses 
with the conventional circuit exist when the lag 
lamp is operating and the lead lamp is open. 

In the new circuit shown in Fig. 2, during ab- 
normal operation with the lead lamp out and the 
lag lamp operating, approximately half of the auto 
transformer coil secondary is out of the circuit thus 
reducing the copper losses to zero in this particular 
section. This partially compensates for the in 
creased current in the remainder of the auto-trans- 
former coil and the auto-transformer coil losses are 
somewhat higher than for normal operation. When 
the lag lamp is out and lead lamp operating, the 
magnetizing current of the auto-transformer coil 
opposes the leading current of the lead cireuit and 
thus keeps the resultant current to a relatively low 
value. The operation of the auto coil at a relatively 
high density causes high magnetizing current which 
becomes an advantage where the lag lamp is out 
The auto-transformer coil on this ballast is so de 
signed to take advantage of these conditions by 
proper arrangement of the various sections of the 
winding to provide the lowest total losses under 
any condition of operation. The coils are likewise 
arranged on the core structure to provide the lowest 
possible temperature rise under all conditions of 
operation. 

The lag coil on this new circuit can be approxi- 
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mately one-half the size of the lag reactor coil used TABLE I.—Current Through Resistor per Proposed 
Specification Supplement. 
LEAD-LAC BALLASTS 


with the conventional circuit shown in Fig. 1 since 
this coil serves a dual purpose, acting as an auto 
transformer secondary as well as a current limit 
ing reactance for the lag lamp. This results in a 
much lower voltage drop across this coil during 
operation than with the conventional lag reactor 
and consequently a lower volt-ampere rating 
Because of these factors, discussed above, the Conventional 
total loss on this ballast is approximately 35 watts — 


as compared to a loss of 45 watts in the conven New 
tional lead-lag ballast Leed Leg 
Circuit 


y Rate SERIES SEQUENCE-START BALLASTS 


The oseillograms shown in Fig. 3, taken with 
the new circuit, illustrate the current and voltage in #1 Lamp Position in #2 Lamp Position 


wave forms under both the normal and abnormal Without With Normal Without With Normal 
conditions of operation. The upper trace is lamp 
voltage and the lower trace represents lamp cur- . . 
A 106 56 108 oa 
rent In order to show both voltage and current 118 62 126 107 
simultaneously the output of a square wave genera 
© 106 23 112 102 
118 26 131 112 
age and current signals superimposed on the upper 106 50 99 104 
and lower half, respectively, of the square wave $38 
4 106 2" 110 104 


The variations in intensity of the traces and the 118 31 130 117 


tor was fed into the oscilloscope and the lamp volt 


faint pips seen in the background on some of the 


oscillograms are produced by the square wave and 
4 ; one shown in Fig. 4 taken with the conventional 


cireuit of Fig. 1 show the wave shape is approxi- 
mately the same. Both lead and lag currents are 
very close to sine waves and have a very low peak 
to RMS. ratio. 

Since this new circuit is lead-lag, the stroboscopic 
correction is identical with that of the conventional 
lead-lag circuit, whereas the series type ballasts 
provide no correction since the lamp currents are 


its distortion and are not generated by the ballast 
or lamps.) A comparison of these curves with the 


in phase. 

Table I shows the values of current obtained 
under the various operating conditions, when 
checked with a resistor load as specified in the sug- 
gested supplement to the proposed ballast specifica- 
Figure 5. Lamp current and voltage during the starting tion ASA C82.1.2 From this table it can be seen 
phases with the new lead-lag circuit (new lamps). Left that the starting currents under all conditions are 

lag lamp. Right—lead lamp. 


Lamp current and voltage during the starting Figure 7. Lamp current and voltage during the starting 
phases with the series sequence start circuit (new lamps). 
Left lag lamp. Right—lead lamp. Left—Lamp No. lt. Right—Lamp No. 2. 


Figure 6 
phases with the conventional lead-lag circuit (new lamps) 


Vew Lead-Lag Ballast for Discharge Lamps -Burns-Bachman ILLUMINATING ENGINEERING 


Correat with Resstor Current with Resstor 
on Lead-Lamp Postion im Lag-Lamp Powtion 
Without With Normal Withoet With Normal 
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106 135 130 135 130 “a 
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Figure 8. Lamp current and voltage during the starting 
phases with the new lead-lag circuit (lamps near end of 
life). Left—lead lamp. Right—lag lamp. 


considerably higher than with the series sequence- 
start ballast and are almost identical with the con- 
ventional lead-lag circuit. Thus the operation of 
this circuit will be conducive to long lamp life since 
this high starting current wil] cause the lamps to 
pass through the starting phase in a very few 
cycles, as discussed below. 


Operation During Starting Phases 
Figs. 5, 6 and 7 show oscillograms of lamp cur- 
rent (lower trace) and voltage (upper trace )dur- 
ing the starting phases, with two good lamps in 
the circuit. These oscillograms compare operation 
on the new circuit, Fig. 5, with the operation on the 
conventional lead-lag circuit, Fig. 6, and series 
sequence-start circuit, Fig. 7. In all oscillograms 
the upper trace is lamp voltage and the lower trace 
is lamp current. The number of cycles required to 
pass through the starting phases is indicated on the 
oscillograms. Phase “A” is the period when both 
cathodes are cold. Phase “B” covers the period of 
operation with one cathode cold and one cathode 
hot. Phase “C” is normal operation with both 
cathodes hot.’ It can be seen that the time required 
to pass through the starting phases is considerably 
less with either type of lead-lag circuit than with 
the series circuit. 


Operation With Lamps Near End of Life 


Figs. 8. 9 and 10 are oscillograms of lamp current 
(lower trace) and voltage (upper trace) taken dur- 
ing the starting phases with lamps which are near- 
ing the end of their lives, operating on the new cir- 
cuit, the conventional lead-lag circuit, and the series 
sequence-start circuit, respectively. Here again, 
Phases “A,”’ “B” and “C” are marked as explained 
above. These oscillograms show that some rectifica- 
tion occurs on the lag circuits of lead-lag ballasts 
when one cathode of the lamp has lost most of its 
emission material. Because of the operation of the 
iron at a higher flux density in the new circuit, 
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Figure 9. Lamp current and voltage during the starting 
phases with the conventional lead-lag circuit (lamps near 
end of life). Left—lead lamp. Right—lag lamp. 


Figure 10. Lamp current and voltage during the starting 
phases with the series sequence start circuit (lamps near 
end of life). Left—-Lamp No. 2. Right—-Lamp No. 1. 


the rectification on the lag lamp in this circuit is 
somewhat greater than the conventional lead-lag 
ballast. However, numerous tests have indicated 
that this rectification condition usually occurs only 
with lamps near the end of their life, that is, within 
a few hours of the end of their life, and conse- 
quently has little effect on the total life of the lamp. 
A lamp operating in this condition normally fails 
so rapidly that the increased lamp current will not 
cause damage to the ballast since the lamp fails 
before this increased current can over-heat the 


ballast. 
Life Test Data 


The standard cycle test of three hours on and 20 
minutes off, shown in Table II covered tests on the 
new circuit and on the conventional lead-lag cir- 
cuit. These data indicate that lamp life with the 
new circuit will be comparable to that with the con- 
ventional lead-lag circuit. These tests are not com- 
plete and these values are expected to increase since 
lamps are still burning on the new circuit. Further 
tests are also being conducted to give more com- 
plete data. 

Extensive tests on two different shorter cycles 
show similar results. These data also indicate that 
lamp life with the new circuit approximates life 
with the conventional lead-lag ballast. 
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TABLE I! Standard Cycle Test 
+ Hours On, 20 Minutes Of 


CONVENTIONAL LEAD-LAC 
NEW LEAD LAC BALLAST BALLAST 
Per Cent of Life 
on Conventional 


Number 
of Lamps 


nal lead lag ballast taken a6 1005 


TABLE III. Standard Cycle Test. 
} Hours On, 20 Minutes Off 


CONVENTIONAL 
LEAD-LAC BALLAST 


SERIES SEQUENCE 
START BALLAST 


Per Cent of 
Life on 

Number Conventional 
of Lamps Ballast’ 


Per Cent of 


ventional leaddag ballast taken as 100% 


Table ILL covers standard cycle tests (three hours 
on and 20 minutes off) on the series sequence-start 
: ballast versus the conventional lead-lag ballasts 
h . Comparison of these data with the data shown in 
Table IL indicates that lamp life on the new lead 
lay cireuit is definitely greater than on the series 


ballast 


This new ballast circuit deseribed above offers 
practically all of the advantages and none of the 
disadvantages of the existing circuits. From the 
analysis and from designs made up to date, it ap 
pears to be applicable for use with practically all 
of the slimline lamps as well as with certain of the 
preheat type lamps. It has been used to date on the 
48T12, 72T12 and 96T12 slimline lamps operating 
at 425 milliamps and the 90-watt preheat type 
lamp. It has the characteristic lead-lag advantages 
of strohoseopic correction, plus rapid transition 
through the starting phase, and good wave shape 
which insure long lamp life. It also has the advan 
tages of the series sequence-start ballasts in that 
it is smaller in size in certain ratings, has less 
weight and lower losses and also lower cost than the 
conventional lead-lag ballast. It entirely eliminates 
the most serious disadvantage of the series sequence- 
start ballasts; namely, maintenance problems due 
to both lamps either going out or one glowing only 
faintly when one lamp fails, which results in loss 
of light output or in some cases the replacement of 
a good lamp. It is felt that this cireuit can in most 
applications offer all the advantages and none of 
the disadvantages of existing ballast circuits. 
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Symbolic Design Used 
In Louvered Lighting Element 


Symbolism and light are blended for functional and 
inspirational purposes in this design. The ancient Star of 
David suggested the outline of the louvered element in 
the stairwell of the Kingsway Jewish Center, Brooklyn, 
New York. 

The element contains ten 96T12 cool white slimline 
lamps. It is faced by the Star, which is 9 feet wide 
between opposite points. The louver consists of 3-inch 
cubed cells, finished in white 1. Soft deling 
accents and shadows are obtained by four recessed units 
containing 150-watt R-40 reflector flood lamps. A minimum 
of 15 footcandles is produced on the landings and stair 
treads. Floor surfaces are tan terrazzo, walls are gray 
and the ceiling is green. Photo courtesy of General Electric 
Co., Cleveland. 
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Coordination of Lighting 


With Architectural Design 


LEMENTS of the lighting design have been 

coordinated completely with the architectural 

features in the banking room shown above, 
for an exceptionally pleasing interior. The installa- 
tion is in the new building of the Lancaster (New 
York) Branch of Manufacturers and Traders Trust 
Company of Buffalo. 

Cold cathode custom-built lighting is used in the 
troffer system installed over the working areas 
These are 24 inches wide, five feet on centers and 
carry six rows of 25mm white tubing. For complete 
diffusion, the cover glass is satin finished. The glass 
is in four-foot lengths with butting edges ground 
to eliminate light leaks. The lamps are in unit 
lengths approximately seven feet three inches long, 
with cathodes installed at right angles so that in 
rows they can be placed end to end with no dark 
space showing on the diffusing glass. 

The tubes, switched to give three levels of illu- 
mination, are operated at approximately 100 ma on 
transformers with ratings 6000 to 12,000 volts and 
120 ma short circuit current. Access to the trans- 
formers is through removable plates in the sides of 
the troffer enclosure. 

In the working areas, 60 footeandles minimum 
were measured after six months of operation 

The customer area is lighted by coffers twenty 
inches deep, illuminated by coves carrying two rows 
of 25 mm tubing around the periphery. This tubing 
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is also in standard lengths except for the corners 
where bends are made to prov ide completely even 
lighting of the hard plaster reflecting surface. The 
excellent design of the coffers is indicated by the 
even illumination with no highlights or shadows 
and the good amount of light on the acoustical 
plaster center section. A subtle and interesting 
color difference is obtained in the coffers by using 
4500K white tubing. Thirty-five footcandles are 
provided 30 inches above the floor and directly 
under the center of the coffer. On the customer 
check counters, additional illumination is provided 
by troffers in the overhead pattern. 

Colors of the surfaces have also been carefully 
coordinated with the design, to aid in creating an 
efficient, comfortable and modern appearance. 
Walls are finished in burgundy, with the ceiling an 
off-white acoustical tile. Colorful draperies and 
light colors in the terrazo floor complete an interest- 
ing color pattern. 

The installation was designed by Duane Lyman 
& Associates, Architects, Buffalo, with assists from 
the Eastern Sign Co., who installed it. 


This installation was third-place winner in the contest 
condueted by the Western New York Section of LE.S. for 
“My Most Interesting Lighting Job,” and was presented 
by Neal Jacobus, Sylvania Electrie Products Ine., Buffalo, 
New York 


Photo courtesy of Sylvania Electric Products Ine. 
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Classroom Lighting: A Practical Comparison 


0 ANSWER a long felt need for data on the 
characteristics of practical classroom lighting 
and the changes which take place in these 
characteristics over a period of time, a study was 
started in seven rooms of the North Glendale 
School, Glendale, Missouri, in 1948. Using stand- 
ard lighting techniques and layouts in combination 
with commercially available equipment, the pro- 
gram was designed with maximum emphasis on 
illumination quality. However because of their im 
portance in the school lighting field, the quantity of 
licht and the cost of lighting were included in the 
comparisons to be made 

The type of lighting and the arrangement of the 
luminaires in each of the classrooms are shown in 
Fig. 1. The lighting installations shown in rooms 
A (Fig. 2) and B (Fig. 3) existed in the school at 
the start of the study and no installation cost data 
were available. Room C (Fig. 4) was lighted with 
six four-lamp fluorescent fixtures, room D (Fig. 5) 
with two continuous rows of two-lamp fluorescent 
units, room E (Fig. 6) with three continuous rows 
of two-lamp units, and rooms F (Fig. 7) and F-45 
(Fig. 8) with continuous rows of two-lamp fluores- 
cent fixtures in a U-shaped layout. Room F-45 
differed from room F in that the luminaires were 
shielded to 45 degrees longitudinally and were on 
16-inch hangers rather than 8'4-inch. All fluores- 
cent luminaires were equipped with cross louvers 
and had opaque side panels except for those in 
room E which had luminous side panels 

All rooms were uniformly redecorated to conform 
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NICHT READINGS Room A 
Footcandle Average ASPSL. Re 10 min 11 6 
Foowandie Unif ity 1:1.87 11.80 
Last Rew Ft n Mean 45 
Task Desk (ASPSL ER 1.3 1:55 ‘ 
Task Pleor (ASPSL Ree 1 10 1:23.35 124 
Task Ceiling (ASPSI, Ree. 1160 1:13.7 
Le neire Ceiling (ASPSL Re 1:2 1:12.0 
Laminaire Froat Chalkboard 1 1800 1:240 
Average Ft « Front Chalkboard 5 3 
Inetalled Wattage 1200 1200 
*Inetallation Man Hours 
*** I metalled Coat to Schoo 


Olare Rating ( Harrixe 


*Roughing- in time not tacluded 
**Reriee Sequence Ballasts 


ludes contractor profit, lamps and labor @ $3.55 hour 


40 Classroom Lighting: A Practical Comparison 


TABLE I. 


By R. D. BRADLEY 


to the American Standard Practice of School Light- 
ing recommendations. Blonde school furniture was 
installed. 

The following comments are based on data taken 
during the time which has elapsed since the study 
was instituted. For quick comparison and refer- 
ence, these data are presented in Table I. 


Quality Comparisons 

In determining the quality of the illuminatior 
provided, the criteria included: (1) the uniformity 
of the illumination, (2) the brightness ratios, (3) 
the chalkboard illumination provided by the light- 
ing system, and (4) the glare, as appraised by the 
Glare Factor method. 

In determining the uniformity of illumination, 
the lowest footcandle level found in the seating area 
was compared with the highest level. All measure- 
ments were made with a color-corrected two-cell 
Weston light meter, and readings were taken at the 
desk top level after the installations had aged 100 
hours. 

On the basis of these measurements, room D 
showed the most uniform distribution, with a low- 
to-high ratio of 1:1.38. Rooms C and F rated next, 
and the others followed in the order: F-45, B, E, 
and A. It was noted that the lowest level of illumi- 
nation was universally found to be on the row of 
desks at the rear of the room. This suggested a 
statistical comparison of the last row footcandles to 
the mean footcandle level in each room. Room D 
again topped the others, this time with a last row 
lighting level which was 92 per cent of the mean. 


RoomC $§$‘™=Room dD Room E Room F Room F-45 
“4 35 as a8 47 
11.65 1:11.58 1:1.41 1:1.65 1:1.70 
7% 92% 66% 83% 81% 
1:1.15 116 1:1.32 1:1.98 1:11.10 
1:5.43 1:5.15 1:64 1:64 
1:3.82 1:4.37 1:2.80 1:45 1:32 
14.80 1:31.79 1:2.32 1:1.25 1:24 
1:154 154 154 1:60 1:64 
18 22 26 40 36 
1146 1837 i719 1392°° 1392°° 
a5 155 23.4 11.0 | 11.0 
S278 00 $973.66 $510.50 $473.55 $519.11 
12Lx«11C 13Lx12C | 
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300-Watt Enclosing 300-Watt Plastic Bow! 4/40-Watt Units 
Globes Ceiling Hangers 2! indirect 30” Stems 18" Hangers 


Room A Room B 


A 


\8-2/40-Watt All White 
14 2/40-Watt Units Units on8-/2" 2-7 


Hongers 
L — 


L 


Room E 
q Figure 1. Layouts of the seven classrooms studied. 


< Percentages in the other rooms were: A—40 per ommendations: the ratio of the brightness of the 
; cent, B—45 per cent, C—57 per cent, E—66 per front chalkboard to the brightness of the luminaire. 
cent, F —83 per cent, and F-45—81 per cent. Ad- Although these are not adjacent brightnesses, both 
ditional investigation proved that the footeandles are in the students’ view most of the time. While 
on the last row of desks fall off sharply as the dis- there are no established recommendations for this 
tance between the end of the fixture row and the ratio, it seems probable that a value of 1:40 is 


wall is increased. This relationship is shown in 
Fig. 9. 

Brightness ratios in all rooms were well within 
the American Standard Practice recommendations 
In this Glendale study, one brightness ratio has 
been added to those covered by the A.S.P.S.L. ree- 


Figure 2. Classroom A. 
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desirable and 1:60 may not be excessive. A lighting 
system can help keep this ratio low by incorporat- 
ing low luminaire brightness with high footcandle 
distribution on the chalkboard. 

Room F is outstanding in this comparison be- 
cause of its relatively low brightness ratio (fixture : 
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chalkboard) and the high illumination provided on 
the board (40 footeandles). Rooms D, E, and F-45 
follow closely in this respect, but rooms A, B, and 
( are greatly infertor 

It is true that the reflectance of the surface of 
the chalkboard has a major effect on this brightness 
ratio. but this is bevond the control of the lighting 
system. In these rooms boards were refinished with 
Vismatic Green, a matt surface with a reflectance 


of approximately 10 per cent 
Glare Calculated 


The Harrison-Meaker glare rating system was 
used to evaluate each of these lighting installations 
from the standpoint of glare. With this system 
the greater the glare, the higher the numerical 
value of the rating A correlation of numerical 


Figure 4. Classroom C 


Figure 5. Classroom D 


Figure 7. Classroom F. Figure 8. Classroom F.45. 
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Relation Endspocing to. 
Footcandies on 


desks (Seats 3-0" from bockwall) 


Room-29-6 x2!'-2 x12 ceiling 
Ceiling-wWhite8O R.F+ 
Wolls-Bive-Green 70% RF. 


+ 


Figure 9. Relationship between 


footcandle level and the distance 
between end of fixture row and 


wall. 
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values with the visual sensations actually experi 
enced is shown in Fig. 10. 

Since the students’ view of the room is generally 
factor tells the 
major story. Thus, rooms B and E, with factors of 
8, and room F-45, with a factor of 9, are the most 
comfortable. The others follow in the order: D, F, 
(, and A. The fact that room B, with an illumina- 


lengthwise, the lengthwise glare 


Footcondies (100:Average Across Center of Room) ~ 


tion level of only six footeandles, rates in the “com- 
fortable for all” category emphasizes that a low 
glare factor is strictly an indication of comfortable 
visual surroundings and in no way insures adequate 
illumination for the satisfactory performance of the 
visual task. 

By comparing the glare factor for room F-45 
with those of rooms D or E, it can be seen that a 


GLARE FACTOR 


PRACTICAL AVER- 


AGE COMFORTABLE 
FOR MOST OCCU - 


PANTS. 


AVERAGE BORDER- 
LINE FOR OFFICES 
SCHOOLS, ETC. 
OONT EXCEED 40. 


APPROXIMATELY $ 
OF THE OCCUPANTS 
MAY COMPLAIN OF 
DISCOMFORT. 


APPROXIMATELY 
OF THE OCCUPANTS 
MAY COMPLAIN OF 
DISCOMFORT. 


Figure 10. Glare factor evaluation. A correlation of numerical values with visual sensations actually experienced. 
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low factor does not necessarily require 45-degree 
shielding. However, the extra shielding of the units 
in F-45 does seem to provide some glare improve 
ment over those used in room F. It is interesting 
to note that room A actually falls in the area of 


“discomfort” on the chart in Fig. 10 


Conclusions 


This is a continuing study of classroom lighting 
installations under actual conditions and much 
more information will be accumulated and assimi- 
lated as these rooms see more service. Nevertheless, 
certain conclusions can be drawn from the facts 


which have been reported above 


1) Since the students in the rear row of desks 
have the poorest visual conditions in the room, 1 
most window glare, most glare from the lighting 
system, and the greatest distance from the front 
chalkboard, it is felt that poor lighting distribution 


on the last row of seats should be improved by 
extending continuous row lighting equipment as far 
as possible toward the back of the room. 

(2) During the planning of a lighting installa- 
tion, every effort should be made to provide ade- 
quate lighting on the chalkboard, for the combined 
purposes of providing additional visibility and 


reducing the chalkboard-to-luminaire brightness 
ratio. 

(3) The visual comfort of the students is of 
equal importance to the amount of light to be pro- 
vided. The quality of illumination should be such 
that glare ratings of 20 or below are maintained. 

(4) Beeause cost is an important factor in school 
lighting, and because classroom installations remain 
in use from 20 to 30 years, the lighting designer 
must use all available knowledge to produce com- 
fortable and adequate seeing conditions, without 
unnecessary expenditure, for the children of to- 
morrow. 


Cold-Cathode Lighting for Glass Counter 


A soft lighting effect with about 30 footcandles was 
considered desirable for this Chicago salon of Helena 
Rubinstein, Inc. To light the 10-foot-long counter, 25 mm 
4500K white bent cold cathode tubes are installed in a 
specially designed parabola reflector. Two tubes are used 
with a double lamp holder in the center. The 120 ma bal- 
lasts are located under the rear ends of the counter. 

General lighting is provided by three rows of 40-watt 
fluorescent lamps with lamp holders staggered in the ceil- 


ing cove. Rows are switched singly to provide flexibility 
in illumination level. The incandescent downlights use 
150-watt reflector flood lamps. Wall cases are lighted with 
72-inch vertical and 42-inch horizontal slimline lamps with 
120 ma ballasts. Lighting data submitted by E. F. Mc- 
Donnell, Jr.. Commonwealth Edison Co.; Illuminating En- 
gineer and Architects, Fred G. Dameier of Friedman, 
Alschuler & Sincere; Consulting Engineers, Robert E. 
Hattis; all of Chicago. 
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A.LA. Pile No. 31/ 


INSTALLATION AT UNITED LUTHERAN PUBLICATION HOUSE, 1228 SPRUCE STREET, PHILADELPHIA. 


Lighting for Machine Sewing 


LIGHTING OBJECTIVE: To provide suitable general illumination for sewing custom-made church 
vestments. Dark thread used on dark material presents a difficult seeing problem. While local 
lighting is furnished with the machines for the rapid perception of fine detail necessary at the 
needlepoint, the general lighting level needs to be sufficiently high to allow inspection of the 
finished product. 


GENERAL INFORMATION: The area shown is 17 feet wide, 3614 feet long and 11 feet high. Colors, 


reflectances and brightnesses are as follows: 


Color Reflectance Brightness 
Ceiling white acoustical blocks 70% 14.2 ft-L 
Walls light green 60% 53 ft-L 
Floor light modeled grey 23% 22 ft-L 
Dado medium green 21% 17 ft-L 
Machine Tops light oak 25% 58 ft-L 
Cutting Boards light tan 14% 23 ft-L 


Brightness of lighting unit 
Longitudinal, 30-degree angle 3000 ft-L 
Crosswise, 30-degree angle 1100 ft-L 


(over) 
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Lighting for Machine Sewing (continued) 


Figure 2. Close-up showing general lighting 
on machine teble and supplementary 
illumination around needle. 


INSTALLATION: Thirty-two (82) Kliclite (316 Delancey Street, Philadelphia) No. 2401 industrial 


fluorescent luminaires are installed in four continuous rows mounted 5 feet apart and 7! feet 


above the floor, Each unit contains two 40-watt T-12 standard cool white lamps. 


The resultant illumination after four months’ operation is 100 footeandles under the outside 
This general lighting plus the auxiliary machine light 


rows and 120 in the center of the room 
supplied by Singer Sewing 


Tung-Sol S.M.6 21-ep 6-watt lamp with refleetor and lens system 
Machine Company as integral part of this model of industrial sewing machine) provides a total of 


4) footcandles at the needle point 


Brightnesses are indicated above under “General Information.” 


Lighting designed by George T. Anderson, Jr., Illuminating Engineer, Philadelphia 
Electric Company. 


Lighting data submitted by George T. Anderson, jr., Philadelphia Electric Company 
as an illustration of good lighting practice and to aid in the design of similar 


installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 
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Reflectorized Mercury Lamps and 
their Industrial Applications 


well known. They are widely used in industry 

because of the advantages of small size, low 
system cost, high reflecter utilization, and good 
maintenance even under dirty conditions. Less 
well known is the fact that there are now four 
mercury lamps with integral reflectors having 
these same advantages plus higher efficiency and 
output. They are the 100-watt flood H100-FL4, 
the 100-watt spot H100-SP4, the 400-watt H400-R1 
and the 400-watt color improved H400-RC1. 

Fig. 1 is a photograph with a portion of the bulbs 
broken away, showing the relative sizes and con- 
structions. The 100-watt lamps are heavy pressed 
glass in the PAR-38 size. They are identical except 
for the lenses which produce either a flood or spot 
distribution, as required. The 400-watt lamps have 
blown bulbs 612 inches in diameter (R-52) with an 
overall frost. The H400-R1 consists of the well 
known H400-E1 400-watt are tube mounted in a 
silvered R-52 bulb. The H400-RC1 is a similar 
lamp in which the reflector has been coated with a 
Pertinent data on these 


F wet known lamps with integral reflectors are 


red emitting phosphor. 
four lamps are given in Table I. 


Mechanical Pinch Seal Construction 


From the very beginning of their commercial 
introduction, Type H quartz mercury lamps have 
been made with the ends of the quartz are tube 
capped with a dome of low-ex pansion glass through 
which the tungsten lead wires are sealed. Such are 
tubes are shown in A and C of Fig. 2a. While in 
general this has been a satisfactory construction, 
the use of the two types of glass necessary for 
making the graded seal does impose limitations. 
Even though the glasses have extremely high soft- 
ening points, they are much lower than that of 
quartz, and oceasionally this has been a source of 
trouble, particularly where reflector lamps have 
been overloaded and unduly confined 

Older than the glass and tungsten wire seal for 
quartz lamps is an all-quartz construction in which 


A paper presented at the National Technical Conference of the 
Illuminating Engineering Society. Sept. 8-12. 1952, Chicago. 
AvTnors: Lamp Development Laboratory and Application Engi 
neering Dept. respectively, Lamp Division of General Electric Co 
Cleveland, Ohio 
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Reflectorized Mercury Lamps 


By E. B. NOEL 
E. A. LINSDAY 


Mechanically made pinch seals for quartz arc 
tubes have been developed which provide 
improved performance and reliability. Equip- 
ment has been developed to roll the required 
0.0006” flat section in a continuous molyb- 
denum lead. The new techniques have been 
applied to 100- and 400-watt reflector lamps. 
The 100-watt lamp is finding application in 
the expanding field of black light inspection. 
Two new 400-watt reflector mercury lamps 
have been developed in R-52 bulbs to meet 
the persistent demand for sources which will 
provide well maintained illumination with a 
minimum maintenance of equipment. 


an extremely thin molybdenum foil is sealed under 
a vacuum into a thick walled quartz tube.’ No 
attempt is made to match the expansions. The bond 
between the molybdenum and quartz is strong and 


Figure 1. Sectional view of 100-watt and 400-watt re- 
flectorized lamps. At the left is a PAR-38 190-watt pressed 
glass mercury lamp which is available with either spot 
or flood lens. At the right is a 400-watt lamp with blown 
R-52 bulb representative of either the H400-R1 or H400- 
RC1. Silver is used for the reflector of the H400-R1 mer- 
cury lamp, Whiie tne color improved H400-RC1 mercury 
lamp has an aluminum reflector covered with a phosphor. 
Both R-52 types have the neck clear (except for frost) to 
permit a small amount of upward light. 
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Figure 2a. (left) Glass-seal and pinch-seal arc tubes. { 

100-watt quartz arc tube with glass seals. B 

Improved 100-watt are tube with rolled foil leads 

and mechanical quartz pinch seal. C-—-400-watt 

quartz arc tube with glass seals. D-—Improved 400 

watt arc tube with rolled foil leads and mechanical 
quartz pinch seal. 


Fig. 2b. (Right) Enlarged views of 400-watt arc tubes. Left—Glass seal construction. Right—New rolled foil leads and 
mechanical quartz pinch seal. 


the metal foil itself (0.0006-ineh thick) so weak that 
the metal is deformed beyond the elastic limit dur- 
ing temperature changes. A number of industrial 
mereury and photochemical lamps are on the mar- 
ket today using this vacuum foil seal. Such are 
tubes are more resistant to overload and to the 
harmful effects of radiation reflected back onto the 
are tube than are are tubes made with high tem- 
perature sealing glasses 

A new development is the rolled-foil mechanical 
pinch seal shown in B and D of Fig. 2a. Instead of 
welding a short strip of molybdenum ribbon be 


tween the inner and outer portion of the lead wires, 
a 0.0006-inch thick flat is rolled in a length of 
molybdenum wire. This avoids joints which are 
mechanically weak, and which may overheat and 
burn through because of lack of proper contact 
with the quartz. These rolled leads are placed in 
the open end of the quartz are tube where they are 
protected by an inert gas while the quartz is heated 
and pinched around them. This operation, as well 
as that of rolling the thin section in the lead wire, 
is simple to describe, but actually very difficult and 
critical to perform. An enlarged view of the old 


TABLE I.—-Reflectorized Mercury Lamps. 


Lamp H100-FL4 
W attage 100 
imit 2300 
Ay « Mean Lamens for Oo bre Lif 
Ay M . 4 f 
Rated « at re per start 1000 
Rated at r sta 
PAR 38 
He Admed 

skirted 

Ru t Any 
Me A 5 
La Volt 130 
Ay " Starting Curr 1.3 
la ‘ ent 
Time to tput on lag circuits min 
Cooling time to restart on lag circuits 3-8 min 
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4100.SP4 400-81 4400-RCI 
100 400 400 
2300 16,000° 12.300* 
14.000 10,700 
13,400 10,300 
1000 1000 3000 
ome 4000 4000 
PAR 38 R52 R52 
Admedium Mogu! Mogul 
skirted Mechanical Mechanical 
Any Any Any 
5 114” ii” 
130 13 135 
1 5.0 
9 2 32 
18min 5 


S min 4 4 


smination calealations should be based on 20,000 lumens which are the generated lumens from an H400-E1 source. 
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Figure 3a. (top) Typical installation for “blacklight” 

inspecti Cc cting rods, treated with penetrant and 

fluorescing powder are checked for flaws under a bank of 
H100-FL4 lamps. 


Pigure 3b. (bottom) Small part under visible and “black- 
light.” The left view taken with visible light shows no 
apparent flaw. In the right view taken under “black- 
light” the flaw is easily seen by the bright fluorescence. 


and new seals is shown in Fig. 2b. Machines have 
been built to do both the rolling of the foil and the 
pinch sealing on a production basis. 

The General Electric H100-FL4 and H100-SP4 
have been made entirely with a pinch construction 
for more than a year, while the H400-R1 and H400- 
RC1 at present are partly over to this construction. 
The pinch seals give improved performance where 
operating conditions are severe. In some extreme 
applications where conditions were such as to cause 
graded seal PAR-38 100-watt lamps to fail at 
around 350 hours, lamps with pinch seal are tubes 
ran 2000 hours or more. 


100-Watt Mercury Lamps 
H100-FL4 and H100-SP4 


The 100-watt PAR-38 lamps are intended pri- 
marily for use as sources of “blacklight.” Alumi- 
num is used for the reflector surface because it is 
the best known reflector of ultraviolet and also be- 
cause it lends itself to the pressed glass type of 
construction. Because of the blacklight service the 
outer surface of the reflector section is covered with 
an opaque black coating to prevent any leakage 
of visible radiation. 

Since these lamps are similar in appearance to 
the incandescent PAR-38 lamps they are provided 
with admedium bases to prevent accidental inser- 
tion in unballasted standard sockets. 

Blacklight service is often severe because of tight 
fitting housings and filter covers. In order to pro- 
vide an added margin of safety for this type of 
application an improved are tube having mechani- 
eal pinch seals was introduced in the H100-FL4 
and H100-SP4 lamps about two years ago. Per- 
formance has been excellent, and this construc- 
tion is now being extended to larger sizes of lamps. 


Applications of the PAR-38 Mercury Lamps 


Applications of these PAR-38 mercury lamps 
are expanding rapidly as additional uses for black- 
light radiation are being found almost daily. They 
vary all the way from the spectacular theatrical 
uses to laboratory photo synthesis. Probably the 
most familiar application is the inspection of metal 
parts for cracks or similar defects. Fig. 3a shows a 
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typical installation used for this purpose. There 
are several variations of this inspection technique. 
A common method consists of cleaning, dipping in 
a penetrant, wiping off the excess, and dusting with 
a fluorescing powder. Any defect retains some 
penetrant to which the powder adheres. The treated 
part is then inspected under “blacklight” with a 
minimum of visible light present. The defect is 
made strikingly apparent by means of the brightly 
fluorescing powder. Fig. 3b shows the appearance 
of the same part seen under visible and blacklight. 
As in the above case where the material does not 
naturally fluoresce, many applications involve the 
addition of a fluorescing material. For example, 
sorting and identification of similar parts is greatly 
simplified by using different fluorescent colors. The 
dairy industry also uses a fluorescent additive in 
the cleaning operations to check for otherwise un- 
detectable residue on their processing equipment. 


549 


= 
1% 
\ 
= 
7 
Bac 
Pair 
~ 
| 2 
| 
. 


—— 


onl 


W-100-FL4 ---- 


-100- 


20° «0° so* 


} 
| 
] 
1000 
4 
2000 
$0 
40 
20 400-1 — 
4000 
° = 


Figure 4a. (left) Distribution of 100-watt PAR-38 mercury lamps. The curves show the candlepower distribution of 
the spot and flood types. The distribution of near ultraviolet radiation follows the same pattern. 


Figure 4b. (right) Distribution of the 400-watt R-52 mercury lamps. The curves show the candlepower distribution 
of the total visible radiation of the H400-R1 and H400-RC1 mercury lamps. The upward light is the same for both lamps. 


Many materials fluoresce naturally. For exam 
ple, in the refrigerator industry blacklight is wide 
ly used to check for oil leaks in the mechanism. In 
the oil industry it is used to inspect and identify 
oil, and to cheek for traces of oil in the oil well test 
ores. Perhaps the most unusual application of 
natural fluorescence is found in the inspection of 
eating establishments. The food inspectors use 
blacklight to check for rodent trails by the fluores 
of urine residue 

Many of thes 
stall areas, or searching of larger areas with port 
able equipment For these the HLLOO-SP4 is ideally 


suited because of its concentrated spot and small 


blacklight inspections involve 


phvst al sive Where more coverage is required the 


LA is mor 


The distribution of these two lamps Is 


suitable. This is the source used 
m Sa 


shown im r da 


400 Watt Mercury Lamp H400-R1 


The use of a 400-watt are tube in a blown reflec 


tor bulb presented many design problems. In the 


first place, there was the matter of how to support 
the wemht of the heavy are tube. Support at each 
end ire the stem leads anid from the center of 


the bulb face) was discarded in favor of a support 


rom one end by means of a clamp around the stem 
tube. This type of design has proved quite satis 


factory om vacuum tube construction See 


Reflectorized Mereury Lamps 
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In the second place, the 2%,-inch linear light 
source of the 400-watt are is not easy to handle in 
the R-52 reflector bulb. If a clear or lightly frosted 
bulb is used, some of the radiation is directed back 
on the are tube because of the source length. This 
causes additional heating of the quartz, and re- 
absorption and loss of light. Also, for some posi 
tions of the are tube within the bulb, radiation is 
concentrated on a small spot in the center of the 
R-52 bulb face 
produces a more diffuse reflector surface and over- 
comes both of these difficulties 
are tube to be mounted deep within the reflector. 


The use of a heavier bulb frost 
It also allows the 


This produces a satisfactory light distribution and 
a reasonably good cut-off, as shown in Fig. 4b 
Silver has the best visible reflectance of any known 
metal, and as used in the R-52 lamp produces a 
controlled beam having 80 per cent of the gen- 
The sealed-in reflector 

maintained . lumens 


erated lumens of the are 
excellent 


makes possible 


throughout life 


Color Improved Mercury Lamp H400-RC1 


Improvement in the color of mereury light by 
means of phosphors on the lamp envelope was in 
commercial use in Europe before the last war, but 
neither the color nor the output was truly satis- 
factory. Two new phosphors sensitive to 3650 ang- 
strom radiation and having low visible absorption 
with high red output at elevated temperature have 
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been developed for use in color mm proved mereury 
lamps.*-* 

When a phosphor of this type is applied to the 
face of the H400-R1, satisfactory color modification 
is obtained, but the light output is greatly lowered 
by multiple reflection and absorption, and the good 
distribution is lost. The phosphor coated face acts 
like a secondary light source with a cosine distri- 
bution; consequently, the face is very bright and 
It has 
been found possible to greatly reduce these difficul- 


there is too much light near the horizontal 


ties by leaving the face uncoated, and coating only 
the reflector. The light output then is 20 to 25 
per cent higher, and the distribution much the same 
as for the H400-R1, as Fig. 4b shows. At first, 
attempts to coat the reflector were unsatisfactory 
as it was found that both the arsenate and germa- 
nate red phosphors attack the silver of the reflee 
tor. An aluminum reflector, however, was found to 
be satisfactory, and is used in the H400-RC1. The 
color rendition produced by the new H400-RC1 is 
equivalent to that of the more familiar H400-.J1 
Approximately the same as combination mercury- 
incandescent system with equal wattage of each 


source 
Applications of the R-52 Mercury Lamps 


The basic advantage of reflector type lamps for 
general lighting service is their marked reduction 
nn jumen depreciation because of the built-in re- 
tector and the very limited amount of dirt which 
van collect on the bulb face when the lamp is 
mounted base up. The natural air currents around 
the lamp tend to prevent dirt accumulation on the 
bulb face. Recent tests indicate that even in the 
dirtiest environments for every 1000 hours of serv- 
ice less than 2 per cent reduction in output due to 
dirt is experienced. 

These excellent maintenance characteristics un- 
doubtedly explain the wide acceptance of the in- 
candescent R-52 in the two years it has been avail- 
able. These same features plus the added advan 
tages of higher efficiency and output, make the 
R-52 mereury lamps particularly attractive for 
similar applications. Especially noteworthy is the 
fact that in many areas where higher wattage mer- 
eury lamps are unsuitable the H400-R1_ provides 
light at the lowest overall cost. These reflector 
bulbs are designed for fairly wide candlepower dis 
tribution rather than the conventional concentrated 
reflector design. The wide distribution allows spac- 
ings of lamps to equal mounting height and still 
At the 
same time good vertical illumination is provided 
which is important in nearly all industrial areas 
These lamps have been thoroughly tested under 


provide good uniformity of illumination 
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Figure 5. Color improved R-52 mercury installation. This 

tect installation in a chemical plant has been in service 

for over two years and has given complete satisfaction. 

When first installed the lamps were used in existing fix 

tures. Later, as shown, the reflectors were removed in 
order to study bare lamp operation. 


service conditions. Fig 5 shows a test installation 
which has been in service for a little over two 
years. The lamps in this installation are the 11400- 
RC1 color improved type. This particular installa- 
tion also uses incandescent lamps to provide im- 
mediate restoration of illumination in case of a 
power interruption. In this installation at first the 
reflector lamps were merely substituted for H400- 
Al lamps in the existing reflectors. Later, as may 
be seen in Fig 5, the reflectors were removed in 
order to study bare lamp operation. Operation in 
fixtures is the preferred method of utilization be- 
cause of the relatively high brightness of the lamp 
in the zone between 60 and 90°. (This brightness 
is greater in mereury lamps than in the more 
familiar filament lamps because the mereury are is 
The small incandescent fila- 
From 


a long light source 
ment is quite well shielded in the R-52 bulb.) 
a comparison of the candlepower distribution in 
Fig. 4b it will be noted that both the R-1 and RC-1 
have essentially the same type distribution with 
considerable candlepower in the zone of 60° to 90°. 
It will be noted that there is some upward light 
which ean be utilized to raise the brightness of the 
upper parts of the room. (See also Fig. 1.) When 
these lamps are used in reflectors, most of this light 
is intercepted by the reflector and a part of it re- 
directed into the zone below 60°. Fig. 6 shows a 
sketch of a suggested ring louver for these lamps 
which when made of semi-specular aluminum gives 
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35° shielding and redirects any intercepted light 
into the zones below 55 This redirected light 
serves to raise the coefficient of utilization in nar- 
row rooms, particularly when the side walls are 
dark. Fixture manufacturers are considering the 
relative merit of making equipment of this type 
available as compared to using standard deep bowl 
reflectors as shields. The reflector mercury lamps 
have been installed in several types of equipment 
designed for high mounting. This type installation 
has proved quite comfortable and has a mainte- 
nance factor of over .75. It is slightly lower than 
the figure of .80 which applies to the incandescent 
R-52. because of the much longer life of the mer- 
eury lamp 

Undoubtedly many of these lamps will be used 
without protective reflectors It is well to cau- 
tion that these lamps are not made of heat resistant 
glass, and so may break if water strikes them. 
Regardless of whether the R-52 lamps are used bare, 
in standard fixtures, or with a shield, they will 


Figure 6. Drawing of proposed louver. The 
ring louver provides auxiliary shielding and 
also redirects some light from high angles 
into more useful zones. 


give well maintained lighting levels with the mini- 
mum of servicing because of their long life and 
freedom from light depreciation due to dirt. 
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is incorporated in the structure of the home. 

The techniques involved in such a lighting 
plan represent a pioneering coordination of living 
habits, architecture, materials, furnishings and 
lighting. The home illustrated here exemplifies the 
ahead-of-construction planning and the techniques 
employed when lighting is made a part of the house 
itself. It is hoped that this discussion of its light- 
ing plan will benefit other designers. 


are increasing for lighting which 


The architectural design, furniture plan and in- 
terior design of this home were almost entirely de- 
veloped by the owners to meet their specific living 
needs and to satisfy their own taste. Structural 
lighting was an important part of their planning. 

The interior architectural design and some of 
the built-in features of this home are shown in 
Fig. 1. This is a picture of a 44-inch scale model 
built by the owner as one stage of its careful plan- 
ning. A mechanical engineer by profession and a 
skilled cabinet worker by avocation, he built most 
of the custom-made lighting, as well as the cornices 
and coves. His wife is also practical-minded and 
equally skilled in her own hobby of sewing. To- 
gether they worked out details of unusually com- 
plete storage facilities and functional housekeeping 
aids which would delight any professional builder. 

The careful planning for comfort, convenience 
and ease of housekeeping which went into this 
house is exemplified by the following list of its 
major electrical and mechanical features: 


Complete winter and summer air conditioning 
All-electric kitchen and laundry 
(range, refrigerator, dishwasher, waste 
freezer, automatic washer, dryer, ironer) 
between kitchen, bedroom, 


disposer, 


Intercommunication system 
front door 

Telephone extensions in bedroom, living room and hobby 
room 

Motor-operated draperies 


In area, the house encompasses 1900 square feet, 
exclusive of the garage-workshop. There is almost 
head-high unfinished storage space above the living- 


A paper presented at the National Technical Conference of the 
Ituminating Engineering Society, Sept. 8-12, 1952, Chicago, 
AvuTnor: Residential Lighting Specialist, Lamp General Elec 
trie Co., Cleveland, Ohio. 
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By AILEEN M. PACE 


This paper discusses the designing of lighting 

for a modern house in which both general and 

local lighting are supplied from fixed or built- 

in luminaires. It appraises the lighting 

achieved and summarizes the pertinent design 
factors. 


dining-kitchen area. Ceilings are white and 8 feet 
in height. All walls, except in bathrooms, are 
paneled in wood — Philippine mahogany in the 4 
living room, white birch in the bedrooms, knotty 

pine in the hobby room and kitchen. Reflectance 
of living room walls is approximately 30 per cent; : 
all other paneled walls run between 40 per cent 
and 45 per cent. 

Most helpful in developing lighting for this 
home — and essential in any home using all-struc- 
tural lighting — was the planned-on-blueprint lay- 
out of furniture, most of which was custom-built. 
The lighting plan started with provision for local 
lighting. Recessed downlights using projector or 
reflector lamps because of high output and con- 
trolled distribution were selected for many of these 
areas. For highlighting limited areas such as the 
cocktail and dining tables and plant bars sharpness 
and lack of diffusion gave glitter and sheen to 
polished surfaces and plants. 


Figure 1. An accurately-scaled model of the home, built 
by the owner. Key: A—Master Bedroom. B—Bathrooms. 
C—Guest Room. D—Living Room. E—Reception Area. 
F—Dining Area. G—Hobby Room. H—Kitchen-Laundry. 
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Figure 3. (below) Whether to have draperies open or 
closed in the evening is a difficult choice. When open, the 
window becomes a mirror with exciting reflections of 
room and occupants. With downlights only, the rich 
French bine divan, the bluegray carpet, the lipstick red 
hassock and cushions, the brilliance of shiny leaves and 
blossoms look their most dramatic. This is first choice for 
entertaining 

For a more intimate atmosphere and more comfort 
able casual reading the gray faille draperies are closed. 
Since they are unusually billowy the cornice concealing 
1¢ feet of T12 fluorescent lamps is built as far as prac 
ticable to obtain luminosity over the entire fabric (50 
ft-L at top to 3 ft-L at floor). A shallow cove housing T6é 
operated at 120 ma is attached to lower edge of cornice 
for some helpful indirect lighting. Custom-built reflectors 
control brightness of cornice face to 25 ft-L and improve 
ceiling distribution .. 48 ft-L above lamps to 5 ft-L four 
feet out. Photographic angle distorts actual positioning 
of downlights. Floodlamps are located above normal book 
position for three places on curved sofa, and spotlamp 
over glass coffee table 

Here, as in all other installations except coffer at 
entrance, de luxe cool fluorescent lamps were used. 


t 
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Figure 2. View through window 
illustrates the dramatic effects 
attained by coordinating archi- 
tecture, interior design and struc- 
tural lighting in a modern house. 
It also emphasizes the need for 
skilled help and advance planning 
in achieving these effects. 


These characteristics, so desirable for dramatic 
quality, are more difficult to work with where visual 
comfort is desired — and increasingly so as rooms 
become larger. Although quantities of light up to 
350 ft-e can be developed with a PAR 150-w spot 
lamp on a visual plane 5 to 6 feet away, the prob- 
lem of providing comfortable brightness ratios is 
greatly increased for values of this magnitude. At 
values of 20 to 50 ft-c, to be expected at similar 
distances from R-30 75-w and R-40 150-w flood 
lamps, acceptable brightness ratios are more easily 
provided, but must still be obtained by large-area 
light sources such as lighted walls and ceiling. 
Light floor coverings always improve visual field 
brightnesses and are essential where downlights are 
used extensively. Reflectances of 20 per cent to 30 
per cent are recommended. 

Another important consideration with these re- 
cessed luminaires is control of brightness of ceiling 
openings. It is always preferable to select those 
which are deep enough so that the bottom of the 
lamp is at least 3 inches above the ceiling opening. 
A recess of 5 inches keeps the bulb entirely shielded 
from normal viewing positions 


Figure 4. Effect of this 14-foot cornice 
and cove can be seen in Fig. 3. Inside of 
cove projection is painted white to mini- 
mize dark areas where sockets butt. 
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Figure 5. The need and contribution of the cornice-edge 
cove (unlighted) is emphasized here. The brightness ratio 
between cornice face and drapery —150 to 1 — creates 
the basis of frequent objections to cornice lighting. Cove 
alone is also effective when draperies are open. The table 
top looks opaque, until interesting floor shadows reveal 
it to be glass. It is a perfect foil for the flood downlights 
which with their sharp, crisp light enhance the exotic and 
colorful centerpiece of Hawaiian-grown anthurium. 


Unfortunately luminaires such as those described 
above were not on the market when needed for the 
house herein described. Although there has been 
some improvement in the past year or two, there 
is still need for better design of downlights for 
projector and reflector lamps for residential use. 
Equipment is needed which provides 45-degree 
shielding and which in appearance is in better 
keeping with fine interiors. The type of luminaire 
selected was one which had a dark grey ™%-inch 
deep louver immediately below the lamp. At a 45- 
degree viewing angle brightnesses ranged from 300 
ft-L with a 75-w spot lamp to 2000 ft-L with a 
150-w flood lamp. A 100 per cent reduction in 
brightness was effected by painting the louvers dull 
black. 

Provision of large-area lighted backgrounds in 
the mahogany-paneled living room was the most 
difficult lighting-design problem in the house. For- 
tunately this room was used principally for enter- 
taining rather than critical or prolonged eye tasks. 
With walls as low as 31 per cent in reflectance it 
was essential that ceiling and floor be reasonably 
light. They were 70 and 20 per cent respectively. 

A total of 82 feet of in-built fluorescent lighting 
was used in this 20-ft x 33-ft room, in addition to 
the 13 downlights. With less than this footage -— 
or with substantially darker finishes—the room 
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Pigure 6. The b ves b an attractive part of 
the room's decoration when lighted. They also provide 
a needed bit of interest and of wall illumination along 
this side of the room. Concealed behind the side framing 
are 42-inch T6 lamps. The 120 ma ballast for these is 
located in storage space above living room. 

Although their original purpose was purely decorative, 
the 75-w R-30 spotiamps above the plant box are turned 
on for at least 6 hours per day. The plants get no day- 
light but seem to thrive on this treatment 


Figure 7. This record storage cabinet-plant bar has a 
recess 5°%,-in. wide x 3\-in. deep, next to wall, with 
louvered glass to shield 7 feet of T12 lamps. Three 75-w 
spot downlights 8 in. from wall create an interesting light 
pattern and, added to fluorescent light, raise wall bright- 
ness to 16 ft-L for improved ratios important when 
viewing the television set at left of plants. 
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Figure 8 The reception area is set apart in a corner 
of the living dining room by the fluted glass wall and by 
its individual lighting treatment. An oval coffer approxi- 
mately Sft 5ft i» formed in a dropped ceiling 11', 
inches below the actual ceiling. Located as shown in 
sketch (Fig. 9) four 40-w fluorescent lamps indirectly 
light the area to 5 ft. One blue and two pink lamps 
were chosen both for their relation to the basic color 
scheme and for their blend with the one white lamp to 
yield a subtle warm and hospitable atmosphere. Only 
paneled interior portion of coffer cavity is seen from 
normal viewing positions. Brightness is 35 ft-L 


would lack the lighting comfort and flexibility it 
now has 

Windows covering the entire width of the two 
end walls and extending nearly to the ceiling were 
draped with 55 per cent reflectance grey faille. A 
special combination cornice and cove was designed 
for these window areas so that light could be re 
flected from the ceiling as well as the draperies 
That this was considerably more effective and com 
fortable than a cornice with downlighting only, can 
be seen by comparing Fig. 2 with Fig. 3. It also 
added flexibility of lighting because each cornice 
and cove was controlled separately 


Cove lighting on side walls was also considered 


TABLE |.-Summary of Lighting Equipment.* 


Recessed downlights i7 
R30 spot lamps 
1 R40 «spot lamp 
10 R40 150 flood lamps 
1 PAR 38 150 epet lamp 


Cornive lighting** total of 52 feet 

Cove lighting** total of 26 feet 

Fluerescent* * inbuilt im estructural elements total of 70 feet 

Ceiling attached fuorescent** and incandescent luminaires 18 
bed rooms kitchen. hobby reom, passageways, closets, bathrooms) 

Total wattage in house* 5603 

Total length in Auorescent lamps 201 feet 


*Eachasive of garage and exterior 
**De luxe cool lamps used throughout 
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OVAL 

CENTERED IN 74°% 60" 
Figure 9. The color of the fourth 40-w lamp, not shown 
in sketch is blue. It lies perpendicular to fluted glass wall 
along side nearest dining area. 


but had to be given up because it was not suitable 
architecturally and not feasible due to position of 
air conditioning vents and door openings. A 4-foot 
wide bookease on one of these side walls and a 
plant bar on the other, offered opportunities for 
luminous areas. Although not extensive in area, 
these were nevertheless helpful decoratively as well 
as visually. The latter also served as an important 
aid to comfort in viewing the television screen im- 
mediately adjacent to it. 

Lighting design for other areas was less compli- 
cated. Rooms were smaller and walls were lighter. 
It was possible to use large semi-indirect ceiling 
luminaires, in most cases in combination with built- 
in fluorescent local lighting. Bathroom lighting 
(not illustrated) consisted in one case of 15-w fluo- 
rescent mirror brackets plus a 32-w circline lumi- 
naire on the ceiling above bowl. In the other 
bathroom a 2-lamp 40-w fluorescent luminaire was 
mounted on the ceiling above the bowl. Each of 
these installations resulted in over 25 ft-e on sides 
of face. 

In conclusion it should be pointed out that 
problems and considerations such as those outlined 
above will be present to a greater or lesser degree 
in any home where structural lighting is contem- 
plated. Such a specialized lighting plan requires 
skilled lighting design consultation, first of all. In 
addition it is important that provision be made for: 

(1) Advance planning — before beginning of 
construction. — Most of the general and some of 
the local lighting has to be specifically designed to 
fit the space and conform to the architecture of the 
house. Consultation between architect, contractor, 
owner and lighting designer will indicate minor — 
sometimes major — changes in architectural design 
and construction detail. The furniture plan, too, 
must be worked out at this stage, since lighting 
must be specifically planned and tailored to it. In 
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Figure 12. (above) Another example of “a place for 
everything and everything in place” is this expertly- 
planned sewing center. A 4-foot circle of light from 
recessed adjustable 150-w PAR-38 flood lamp measures 
40 ft-c at edges and 130 at needle. Slightly to left and 
behind operator, its 10-degree tilt toward wall, combined 
with light from ceiling luminaire, produces 35-50 ft-L on 
drapery in visual field. Overcast daylight averages 100 
ft-c with draperies partially open. Tree leaves in summer 
and translucent draperies in winter contro! sky brightness. 


Pigure 13. (right) Only a few steps from the kitchen, 
the hobby room with its own fireplace is a very cozy 
place for a snack. The “table” folds back against the 
wall above the sofa, which then becomes a comfortable 
reading spot or an extra guest bed when needed. 

A 40-w and a 20-w fluorescent lamp mounted on under 
side of cupboard are not visible from normal reading 
position with pillows to shorten seat depth. They provide 
30 ft-c on a 45-degree angle, in comfortable ratio to wall 
and floor brightnesses — averaging between 2 and 5 ft-L 
from ceiling luminaire. It is not in visual field because 
the room is only 10 x 10 feet. 
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Figure 10. (above) This pine-paneled hobby room is the 
real “seeing” room of the house. Its clever built-ins, de- 
signed and made by the owner, make every square inch 
count. The dark green draperies shown here have been 
replaced by light green sheer ones of 55 per cent refiect- 
ance, shown in Fig. 12, a real improvement in visual 
comfort. 

The 18-inch-square luminaire using five 60-w white 
lamps ranges in brightness from 300 to 1100 ft-L but is 
out of the visual field at all eye-use centers. General 
lighting averages 12 ft-c. On desk top, an average ‘of 
50-60 ft-c with little specular (none if work tilted to 
30-degree angle) results from positioning of 25-w fluores- 
cent lamp over work plane center (see Fig. 11). The 2- 
inch opening above lamp improves brightness ratios 
between visual task and field. Reflectance of desk top is 
40 per cent, wall, 45 per cent. 


Figure 11. (above left) Open-top shelf above desk in 
hobby room with 25-w fluorescent lamp positioned above 
work plane center. 
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the absence of portable luminaires which can be 
moved about at will when furniture is rearranged 
unusual thought has to go into this original furni 
ture plan 

2) Coordination of interior finishes with the 
livhting design Particularly in rooms where 


critical seeing is done, the lighting designer must 


be allowed a voice in the decision on wall, ceiling 
and floor finishes. Reflection of light from these 


Figure 14. Lighting is one of many time- and energy 
saving conveniences in this 10',-foot x 21-foot kitchen- 
laundry. General lighting averaging 20 ft-c is supplied 
from two rows of four 40-w lamps, mounted with channels 
semi-recessed in ceiling. One instant-start and three regu- 
lar ballasts are used. Clip-on louvers reduce brightness, 
viewed lengthwise, to 250 ft-L. Local lighting of 40 ftc 
is provided at work areas from two 40-w lamps behind 
cornice and undercabinet light. Undercabinet lighting is 
provided by a T6 72-inch lamp mounted on the back of 
the 1,-inch deep cabinet framing. 

Automatic washer, dryer and ironer are along wall at 
right (not shown in photo). When in use, ironer is moved 
under ceiling luminaire for 30 ft-c. Best daylight illumi- 
nation here is only 5 ft-c because of 12-ft distance from 
window. 


surfaces is always of importance in the comfort 
and effectiveness of the lighting result, but it be- 
comes vital in certain forms of built-in lighting. 

(3) <A flexible budget. — The specialized equip- 
ment, precision workmanship on custom-built lumi- 
naires and the careful supervision needed cannot 
be secured with a limited budget. It would be wiser 
not to attempt extensive structural lighting if these 
limitations are present. 


The new American Standard Practice for In- 
dustrial Lighting has received full approval by 
the American Standards Association and will 
soon be available in a 40-page booklet published 
by the Illuminating Engineering Society 

The new Industrial Lighting Standard incor 
porates all recent developments in the lighting 
of industrial areas, including specifie develop 
ments resulting from 1.E.S. technical committee 
investigations and reports on lighting in various 
specific industries. Of particular value are the 
extensive tables of tasks with many manufac 
turing categories from “Airplanes” through 
“Woodworking,” showing footeandle levels for 


New Industrial Lighting Standard Practice Available Soon 


each. Recommendations for quality of light, dis- 
tribution and diffusion, brightness ratios and re- 
flectance values are given. The booklet is illus- 
trated with photographs and charts containing 
useful information 

The new information contained in the Ameri- 
ean Standard Practice for Industrial Lighting 
soon to be published wiii be of inestimable help 
to architects, consulting engineers, construction 
engineers, lighting company personnel, indus- 
trialists — in short to anyone planning to gain 
maximum use of improved lighting for increased 


production in industry. 
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A.LA. File No. 31/ 


INSTALLATION AT CHICAGO, MILWAUKEE AND ST. PAUL DIESEL SHOP, MILWAUKEE, WISCONSIN. 


Lighting a Locomotive Servicing Pit 


LIGHTING OBJECTIVE: To illuminate the running gear of diesel locomotives to facilitate mainte 


nance and repair. 


GENERAL INFORMATION: ‘his shop does major overhauling, repair and maintenance work on 
diesel locomotives. The work is done beneath the between-track platforms. Floor and ceiling are 


concrete, dark gray (10% REF) from oil, grease and fumes; and the locomotive parts to be repaired 


are also dark gray (approx. 15° RF). 


INSTALLATION: Two 40-watt T12 fluorescent lamps are installed in specially-designed Day-Brite 
dust-tight luminaires with shatter-proof glass covers at 6’ 8” intervals as indicated in the drawing 
Vertical illumination maintained in service on the upper portion of the running gear is 20 foot- 
candles, with 15 footeandles on the lower portion. Brightnesses are as follows 


floor 7 ft-L 
ceiling (between units 05 ft-L 
ceiling (in front of units) 12 ft-L 
perpendicular to glass 

panel of lighting unit 1200) 
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Lighting a Locomotive Servicing Pit (continued) 


2-48iN Ti2 


“SPACING OF 
FIXTURES 6FT BIN % 


SON: 


7FT 


! 


Elevation 


Lighting designed by Earl Aik, Day-Brite Lighting, Inc., St. Louis, Missouri. 


Lighting data submitted by W. C. Kuhnke, Wisconsin Electric Power Co., Milwaukee 
as an illustration of good lighting practice and to aid in the design of similar 
installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, New York. 
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In Aviation Lighting 


parents. Its descent from electrical engineering 

is generally recognized for in the early days 
the electrical engineer was also the only lighting 
engineer and the child is still dependent upon its 
parent for the power which makes its installations 
effective. The kinship of illureinating engineering 
to its other parent is not so generally recognized 
but is none the less real. I refer to psychology. No 
amount of radiation would serve any of the pur- 
poses ordinarily associated with lighting if there 
were no eyes to see it or no brain to interpret what 
the eyes see. Slowly, but inevitably, lighting re- 
search is becoming interrelated with experimental 
psychology. This dependency is even more impor- 
tant in signal lighting than in general illumination. 
It is the purpose of this report to describe a device 
which has been developed to test the psychological 
adequacy of approach- and runway-light systems. 


| pone mee engineering is the child of two 


In the ordinary applications of lighting, the illu- 
minating engineer need consider only static rela- 
tionships. Some study has been devoted, to be sure, 
to the movements of the eyes in scanning a line of 
print and some testing carried out to find the best 
means of illuminating a highway from a moving ve- 
hicle, but most engineers need introduce no velocity 
terms into their computations of the lumens and 
watts required for good lighting. In the approach- 
light problem, however, we are dealing with lights 
to be viewed by an observer who is generally travel- 
ing at a speed of 180 feet per second or faster, and 
the kinetic relationship is of the essence of the 
problem. 

Following the second world war, there was an 
abundance of proposals for approach-light config- 
urations, most of them advocated by their authors 
as the only safe form of guidance in fog. It be- 
came important to analyze these claims in an effort 
to determine which of the claims were well founded 
and which were wishful thinking. A drafting-board 
study taking account of the candlepower distribu- 
tion of the lighting units, the transmissivity of the 
atmosphere, the altitude of the airplane, its cock- 
pit cutoff, and the geometry of the configuration of 
lights did yield considerable information but at- 


A paper presented at the National Technical Conference of the 
ifuminating Engineering Society, Sept. 812, 1952, Chicago, IN. 
AvTHoR: National Bureau of Standards, Department of Commerce; 
Project sponsored by Bureau of Aeronautics, Department of Navy. 
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The Kinorama as an Evaluator 
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By F. C. BRECKENRIDGE 


tempts to interpret the results of this study led to 
a realization of the importance of the kinetic aspect 
of the problem and the need for a kinetic evaluator. 
At the same time that the drafting-board studies 
were being carried out at the National Bureau of 
Standards, Mr. A. L. Lewis of the Bureau of Aero- 
nauties was carrying out experiments with fluores- 
cent models of airport lighting and conceived the 
idea of making such models more realistic by set- 
ting the fluorescent spots in motion. The kinorama 
resulted from a fusion of the two approaches. 


The Laboratory Kinorama 


The basie principle of the kinorama is to repre- 
sent the lighting system to be studied by a model of 
such reduced size that it may be readily moved and 
to impart to this model the reciprocal motions of 
those which a pilot would have in landing over the 
system of lights to be evaluated. The test of the 
guidance afforded by a system is the reaction of the 
pilot and in order that this reaction may be signifi- 
cant the motions of the model must be those which 
would normally appear to follow the pilot’s use of 
his controls. 

In the kinorama the lighting units are repre- 
sented by fluorescent miniatures. Since the most 
extensive motion of the pilot is forward, the fore- 
and-aft dimension of the model predominates and 
the forward motion can be simulated by mounting 
the miniatures on an endless tape of convenient 
dimensions and moving this tape continuously to- 
wards the observer. For lighting systems comprised 
of units that are all in one plane it is only neces- 
sary to represent the lights by small spots of fluo- 
rescent material on the surface of the tape, but for 
systems like the slope-line system in which the 
third dimension is significant the lighting units 
must be represented by miniatures which include 
the third dimension. 

Fig. 1 shows the laboratory model of the kino- 
rama which was completed in 1950. The cylinders 
for the forward motion may be seen in the figure 
mounted on a plywood platform. The transverse 
motion is simulated by moving this platform lat- 
erally on a wooden track. The yawing*® is aceom- 


*The term “yaw” here refers to the horizontal angle between the 
center-line of the runway and the plane of symmetry of the airplane, 
following the dictionary usage rather than the technical seronautical 
use which is related to the relative wind 
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plished by a corresponding rotation of the track 
platform about a vertical axis which is nearly un 
der the point of observation. For the vertical mo 
tion, an approximate simulation was obtained by 
pivoting the bottom platform about a horizontal 
transverse axis located near the end farther from 
the observer. The motion of the near end is so 
much more conspicuous than that of the far end 
that the observer interprets this motion as a change 
of altitude, ignoring the incidental pitching of the 
below him No 


this model for simulating the 


scene provision has been made in 
pitching of the air 
plane itself but banking is reproduced by an optical 
retation to be deseribed later 

One of the problems encountered in simulating a 
lighting svstem on the verv small seale, 1 inch 


100 feet. which has been necessary to keep the over 
ill dimensions within practicable limits, is to place 
the point of observation near enough to the tape to 
make the view respond to that Tron points along 
the approa hway and runway This has been ae 
mplished by the use of a telescope with negligible 
macnifieation and an approxin ately OO 
mehes m diameter With a 


feasible to bring the point of observa 


larger objective, it 


would not be 
near the lighting units and only 


tion sufficiently 


the first stages of an approach could be simulated 
With a telescope of sufficient length the 


lights as if he 


pilot ean 
sit in his seat normally and see the 
were ing down amony then 


simulated banking. It 


The telescope also 


sin plifi at the problem of 


was only necessary te install a dove prism at a 
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Figure 1. Laboratory model of 
kinorama showing controller's 
table in foreground. 


suitable location in the telescope and rotate this 
prism to obtain a realistic simulation of a lighting 
system as seen from a banking plane. 

The movements of the kinorama are controlled 
by motors. For the forward motion, which is kept 
at a constant speed for the duration of each test, a 
d-c motor with thyratron control proved satisfae- 
tory. A 24-volt d-c motor, with a variable shunt 
across the armature to control the speed and a dual 
field to determine the direction, has given usable 
results for the altitude and banking motions. For 
the transverse motion, which not only has to be 
reversible but closely proportional to the tangent 
of the angle of yaw, no adequate driving mech- 
anism was found until a servo-motor was tried. 
This proved so satisfactory that a second servo- 
motor unit was built for the yaw motion. 

The interrelationship between the yaw and the 
transverse motions has been mentioned. This is the 
most exacting one but several other interconnec- 
tions between the several motions and controls had 
to be provided. The rate of yaw, for example, is 
partially controlled by the rudder pedals but it is 
also dependent upon the angle of bank. The trans- 
verse velocity has to be adjusted to the forward 
velocity but in the laboratory model this is aecom- 
plished by direct adjustment between tests. At first 
the vertical velocity was directly controlled by the 
stick. This seemed to be an oversimplification of the 
piloting problem, however, and the mechanism was 
redesigned to make the stick control a pitch motor 
the sole function of which was to control the ver- 
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tical velocity. This arrangement, however, turned 
out to be difficult to ‘‘fly’’ and a direct control was 
again installed but an inertia element has been in- 
serted between the stick and the controlling poten- 
tiometer to retard the response somewhat 

Since the kinorama is intended to evaluate light- 
ing systems that are designed especially for use in 
fog, it is important to limit the visible lights to 
those which would be visible in a fog of the assumed 
density. This means in effect that the ultraviolet 
flux used to irradiate the fluorescent spots or models 
must be controlled to give the limited visibility ap- 
propriate to the fog which is to be simulated. Three 
methods of doing this have been tried 

At the start, the irradiance was controlled by 
means of a template which was cut out to provide 
an opening of the correct shape and size to allow 
flux to reach the fluorescent spots only when they 
are within the visible region. In calculating this 
region allowance was made for the candlepower dis- 
tribution of the lighting unit, the effect of the in- 
verse square law, the transmittance of the fog, and 
the relative distances of the template and ultra- 
violet source. This method does not cause the spots 
to assume luminances in proportion to the brilliance 
of the lights in the positions represented by them. 
The luminance of the spots farthest from the pilot 
is somewhat less than that of the nearer spots be- 
cause the more distant spots are also farther from 
the ultraviolet source but the ratio between the 
luminances of the near and distant lights is not 
nearly as large as it would be in fog. 

To increase the ratio between the brilliance of 
the near and far units, a filter composed of layers 
of tracing paper was placed between the ultraviolet 
source and the tape. This device sueceeded in mak- 
ing the brilliance of distant lights increase more 
slowly at first but the tracing paper scattered so 
much of the ultraviolet flux that the effect of the 
restricted beam width was largely lost so that it 
did not seem worthwhile to use the templates with 
the filter. It was also difficult to compute the redue- 
tion of irradiance and make the effect fit a desired 
pattern. 

Experiments are now being made with a prin- 
ciple employed by E. S. Calvert' with visible light. 
The radiant flux passes through a rotating sector 
of such shape that the irradiance at any distance 
from the pilot is of the value required to produce 
the luminance appropriate to the distance, up to 
the maximum obtainable. 

In all of these methods, the size of the available 
lamp has limited the precision attainable. So far 
only the CH4 100-watt, projector-flood, mercury 
lamps have been used, but a more concentrated 
source of ultraviolet radiation is desirable. Another 
limitation inherent in the use of fluorescent simu- 
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lation is the limited luminance which can be ob- 
tained. The nearer lights in actual installations 
are generally glaring 

To carry out the evaluation program planned for 
the kinorama, it is necessary to prearrange what 
the pilot is to see and then record his reaction to 
the scene exposed. This required that the telescope 
be fitted with a shutter operated by the controller 
who presets the approaches from his station behind 
the pilot and also a pair of recorders which draw 
horizontal and vertical traces of the path followed 
by the pilot. 


The Prototype Kinorama 


The laboratory model of the kinorama was large- 
ly built by laboratory personnel. It was built on 
the fuselage frame of a wrecked airplane with ply- 
wood platforms moving relative to one another to 
provide the apparent motions. Ballbearings run- 
ning on wooden tracks were used for guides and 
similar makeshifts were utilized throughout to ex- 
pedite the construction and bring the cost within 
the small allotments available. 

As soon as this device had demonstrated that it 
is possible to achieve the desired simulations, the 
Bureau of Aeronautics made funds available for 
building a better model which should require less 
maintenance and be more efficient in use. This 
model is called the prototype kinorama and is 
scheduled for completion in July 1952. 

In the prototype kinorama, the cockpit, instru- 
ments, and controls of a Link trainer take the 
place of those of the airplane and the plywood plat- 
forms are replaced by rectangular frames of alumi- 
num alloy, as may be seen in Fig. 2. A true vertical 
motion has been substituted for the hinged move- 
ment and all the angular motions are simulated op- 
tically which simplified the mechanical design and 
makes it possible to provide the desired yaw move- 
ments with less width. Serew drives have been used 
in place of cables for the transverse and vertical 
movements and servo-motors have been provided 
for all of the movements including the recorder. 
One of the greatest improvements has been the pro- 
vision of equipment for automatically presetting 
any one of nine initial states for the pilot. 

The presetting is based upon the selection of one 
of the nine combinations of three altitudes with 
three transverse positions. With each of these com- 
binations any one of three degrees of yaw, seven 
degrees of bank, and three degrees of pitch may be 
associated. The yaw, bank and pitch connections 
are accomplished by means of plug cords in the 
control chassis and are not intended to be changed 
from approach to approach but they may be 
changed between runs. It is possible to alter the 
cam positions so that different values of the several 
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Pilot's cockpit 


Prototype model of kinorama. 
is at far end; controller's table will be at right of camera. 


Figure 2 


coordinates will be selected. The flexibility is suf 
ficient to meet the needs of a wide variety of prob- 
lems and baffle the subconscious memory that might 
try to guide a pilot through an association of the 


variables in fixed combinations and evelic orders 


Procedure of Evaluation 


The scientific evaluation of the guidance afforded 
by a system of approach or runway lights is a new 
field and as frequently happens in such cases there 
no seale for the measurement of such 
In the absence of some reproducible seale 


is as vet 
guidance 
of measurement, we are limited to intercomparisons 
of definite configurations of lights. This limitation, 
however, does not relieve us from the obligation of 
organizing the work in accordance with the usual 
laws governing scientific research and if we wish 
to be able to combine the results of successive eval 
nations constructively, it is essential that the tests 


be planned in accordance with sound principles 


It is a maxim of research that the number of in 
dependent variables studied at one time should be 
kept to a minimum, the ideal case is one, and all 
other conditions should be kept constant if prae- 
ticable, or if this is not practicable, such conditions 
must be made to vary in such a manner that their 
effect may be assumed to be null 


The first step in carrying out an evaluation is to 
In view of the 


determine what is to be evaluated 


(riation Lighting 
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principles just stated, evaluations are preferably 
limited to the intercomparison of two, or at most, 
three configurations of lights and these should dif- 
fer with respect to some single variable or principle, 
while in all other respects they should be as nearly 
alike as is practicable. If this condition is not met, 
it will be impossible to derive any generalizations 
and we can only conclude that one configuration is 
demonstrably better than the other or that neither 
configuration shows a definite superiority. Since we 
eannot say to which, or what combination, of the 
differences between them the superiority belongs, it 
is difficult to apply such conclusions to any other 
configuration of lights. 

The second step in the evaluation is the selection 
of suitable criteria. It is necessary to have criteria 
which may be related on the one hand to the differ- 
ences in the configurations to be evaluated and on 
the other hand to differences which may be antici- 
pated in the recorded traces. To understand the 
limitations in available criteria it is necessary to 
consider the test procedure. 

The basic procedure is to present a sequence of 
kinetic spatial arrays to an observer and determine 
from his reactions whether or not he has correctly 
interpreted what he saw. The sequence of arrays 
must be typical of what a pilot may be expected to 
have to interpret in using the proposed lights and, 
at the same time, it must be sufficiently comprehen- 
sive to include all the essentially different sequences 
that are important to flying safety. 

For the studies made to date it has been assumed 
that the best reactions to use are the normal ones a 
pilot would make if he were in the situation repre- 
sented by the spatial array he is seeing. These reac- 
tions lead to a new spatial array and hence the se- 
quence of arrays is determined by the initial array 
and the pilot's reactions. This procedure has the 
disadvantage that the sequence is not the same for 
all systems, all pilots, or even for repetitions by the 
same pilot starting from the same initial situation. 
It has the great advantage, however, that a pilot’s 
reactions, if correct, are rewarded by the change in 
the spatial array that he expected and avoids the 
very disconcerting effect of not having one’s ac- 
tions followed by the changes which one knows 
should follow them. The procedure also has the ad- 
vantage that each step in the sequence is introduced 
naturally. Some arrays will no doubt occur more 
frequently than others but, on the average, the fre- 
quency of occurrence in the test should follow rea- 
sonably well the frequency with which those same 
arrays would appear in service. 

The following criteria have been used for evalua- 
tions: the delay in the initial reaction, the final 
error in the approach, the integrated departure 
from a normal track and the percentage of unsat- 
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isfactory landings. The delay in the initial reaction 
was taken as the time which elapsed after the shut- 
ter was opened before the correction was apparent 
in the record. The final error of the approach was 
determined by plotting the point at which the path 
of approach intersected a vertical plane parallel to 
the threshold and 500 feet ahead of it. The inte- 
grated departure from a normal path was defined 
as the area included between the normal path and 
the trace of the approach path. This determination 
was made separately for the horizontal and vertical 
traces. A landing was considered unsatisfactory if 
the approach path was below ‘‘ground level’’ be- 
fore it reached the threshoid or if it was outside of 
the edges of the runway at the time when it first 
reached ground level. 

Having defined the configurations to be evaluated 
and selected the criteria to be applied to the results, 
the next step is to select the observers. The first 
consideration is to limit the selection of observers 
to a class of pilots whose reactions may reasonably 
be assumed to be those of the pilots who would be 
using the lights if they were in service. Persons 
with little or no piloting experience may be useful 
on tests to determine the psychological characteris- 
tics of people in general or to check the perform- 
ance of the kinorama, but they cannot be used for 
evaluating proposed configurations since it cannot 
be assumed that their reactions to an array are the 
same as those of an experienced pilot. 

Another aspect of the program which must re- 
ceive advanced consideration is the order of show- 
ing the systems to be compared. The order of test- 
ing may affect the results in one of two ways. If 
the pilot becomes fatigued. his results on the last 
approaches may be poorer on that account. On the 
other hand, the first approaches may be less satis- 
factory because the pilot learns to control the kino- 
rama better as the test progresses. To put any of 
the systems at the first or the last of a series under 
test on all runs would leave open the possibility 
that the results were due to the order of testing 
rather than to the characteristics of the system. 
This cannot be avoided by intermingling ap- 
proaches on different systems but the effects of the 
order of testing can be made to cancel out by a 
planned variation of the order of testing from pilot 
to pilot. If there are only two configurations in 
the test, it is only necessary to have an even num- 
ber of observers, half of whom test one system first 
and the rest test the other system first. When there 
are three systems, the observers should be grouped 
in groups of six and the order of testing so arranged 
that each of the six pilots follows a different one of 
the six orders that are possible for three things 
taken three at a time. 

If the results of a test are to be significant, the 
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pilots must be sufficiently accustomed to the kino- 
rama so that they can control it without difficulty 
as otherwise the results may be obscured by large 
accidental variations arising from the pilot's efforts 
to control the kinorama. To acquire the needed 
skill the pilot must make a number of practice land- 
ings. For the practice landings, an additional sys- 
tem which is not to be evaluated should be used in 
order not to bias the observers with the results of 
the practice runs. If the evaluation is to be based 
partially or wholly upon the degree to which the 
landings follow a normal pattern it is preferable 
to determine each observer's normal approach as 
his standard for the evaluation. The neutral sys- 
tem may be used to determine the normal landing 
path. The normal path should be determined with 
the ultraviolet controls set to simulate unlimited 
visibility. 


Results of Evaluations 


Three evaluations have been undertaken. The 
first of these was a comparison of three ‘‘over-run’’ 
lighting systems, the second a comparison of three 
approach-light systems and the third a study of 
runway markings. 

The ‘‘over-run”’ is a stretch of pavement, at one 
end of a runway, which has not been built for regu 
lar use but must be kept free from obstructions for 
emergencies. This necessity precludes the installa- 
tion of some types of approach-light systems on 
‘‘over-runs’’ and has led to the development of 
special ‘‘over-run’’ lighting systems. The three 
systems compared were all designed at the Wright- 
Patterson Air Force Base and differ in the types of 
lighting units used. For one system the lights were 
effectively point sources, the two sides being distin- 
guished by the use of pairs of white lights on the 
left side and single yellow lights on the right side. 
For the second system the single and paired units 
were replaced by groups of smaller units arranged 
to form ‘‘L’’s with the long side of the ‘‘L’’ paral- 
lel to the approach. In the third system. short ver- 
tical legs replaced the long legs of the second sys- 
tem. Perspective foreshortening, however, made 
the vertical and longitudinal legs appear about the 
same in length to the pilot. These systems were 
tested in conjunction with the outer 2000 feet of a 
No effort was made to obtain 
purely objective results for this test. Each pilot 
was questioned in regard to his views and these re- 
corded. An analysis of the views expressed indi- 
cated that the ‘‘L’’s were generally considered more 
satisfactory than the point-source lights but there 
seemed to be no consistent preference for either 
type of ‘‘L’’ over the other. This result is consist- 
ent with that reported by the Landing Aids Ex- 
periment Station at Arcata. 


slope-line system. 
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The approach-light tests were undertaken in the 
hope of determining which of the three approach 
light systems outlined in the report of the Fourth 
Session of the Aerodrome, Air Routes, and Ground 
Aids Division of the International Civil Aviation 
Organization is based on the most valid principle 
The three principles are the center-row, advocated 
for the simplicity and certainty of its guidance by 
Mr. Calvert of the British Royal Aircraft Establish 
ment and by the spokesmen of the Air Line Pilots’ 
Association in this country; the left-hand row, ad 
voeated by M. Baldino of the Freneh Ait Ministry 
for its better visibility; and the slope-line system 
ulvoeated by Mr. HL. J. C. Pearson of the Civil 
\eronautics Administration’s Development and 
Evaluation Center at Indianapolis because it fur 
nishes precise vertical guidance and has distinctive 
units. Eighteen pilots from the U. S. Navy and 
Marine Corps participated in these tests 

A parallel-row system was used for practice runs 
and the results obtained with this system proved 
satisfactory for the establishment of normal ap 
proach paths for evaluating the test landings. All 
the methods of evaluation deseribed in the previous 
section were tried but the results of the different 
valuations did not show as high a correlation as 
seemed desirable considering the importance of the 
problem and the results are accordingly being with 
held until they can be confirmed, revised, or dis 
proved by additional tests, preferably with the pro- 
totvpe kinorama 
The test with the runway markings is in its ini 


tial phase at the time of this writing and no results 


will be available from them for some months. Thus 
far the program ts ¢ lastic so that it is not even pos 
sible to deseribe the various elements to be tested 

While the subject of this paper is the kinorama 
ws an evaluator. it would give a too limite d view of 
the scope of the device if no mention is made of 
the practicability of using kinoramas to train pilots 
in the techniques of using approach and runway 
htineg and marking systems under conditions of 
low visibilit Under such conditions so little of the 
system may be visible as to bewilder a pilot who has 
niv seen these ands under onditions of high visi 
hilitw. If pilots are te land aireraft when visibility 
is less thar mil t is necessary that they heeome 


highly familiar with the appearance of the lighting 
system from all parts of the approachway under 
these conditions. It is hazardous to the pilots, the 
aircraft, and any people who are employed near 
the approachway even for pilots to undertake land- 
ings in fog unless they have already had a good 
preliminary training to familiarize them with what 
they may expect to see. The kinorama can readily 
prove a most valuable aid to safety by making it 
possible for pilots to obtain essential preliminary 
and refresher practice without risking either lives 
or aircraft 
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Silhouette Lighting of Small Diameter Wires 


ECAUSE of the use of jigs and fixtures and of 

automatic machinery, difficult visual tasks in 

industry are not as common as might be sup- 
posed. An exception is the electronics industry, 
where tubes are becoming smaller and smaller and 
their components more and more difficult to see in 
assembly. An example is shown in Fig. 1, enlarged 
3 diameters, and this by no means represents the 
smallest items, many of them being classified mate 
rial. 

The assemblies, or “mounts,” are usually made 
by girls and women, requiring some of the skills of 
a watchmaker on the particular operation for which 
each is trained, but utilizing a much shorter train- 
ing period and a narrower range of abilities. 

The smallest parts of a mount are almost always 
wires, formed into filaments, grids, leads and the 
like, and these can usually be seen best in silhou 
ette. There are welding and other assembly opera- 
tions where silhouette lighting is not feasible, but 
there are usually stages in such an operation when 
the task is viewed against a light background for 
checking purposes. Surprisingly little appears in 
the lighting literature about this type of lighting, 
other than passing references to the fact that some 
tasks are best seen in silhouette 

What is the best background? What should its 
brightness be? Does light on the front of the task 
interfere with seeing it? This report deals with a 
A paper presented at the National Technical Conference of the 


Ituminating Engineering Society, Sept. 8-12, 1952, Chicago, IN 
AvuTHoR: Sylvania Electric Products, Inc., Salem, Mass 


By WILLARD ALLPHIN 


laboratory investigation of the principle of seeing a 
fine wire in silhouette, and with a preliminary field 
application on the catwhiskers for silicon diode 
detectors 


The Experimental Visual Task 


In order to standardize the task for laboratory 
purposes ,the wire frame shown in Fig. 2 had four 
filament wires welded across it, in diameters of 
0.0077, 0.0033, 0.0014 and 0.0006 inch. From the 
various wire sizes available these were chosen be 
cause they diminish in size in approximately log- 


arithmie steps 


Apparatus 


The experimental task of Fig. 2 was supported 
in front of an easel or an incandescent lamp and 
reflector covered with flashed opal glass, depending 
upon whether front lighting or back lighting was 
being studied. The lamp was controlled with a 
Variac, as was the spotlight used for front lighting 
The spotlight had a 125-watt projection lamp and a 
two-inch diameter lens, and was directed toward 
the task at an angle of 15° from a line of sight 
normal to the background 
ments were made with a Luckiesh-Taylor bright 


Brightness measure 


ness meter 


“Contrast Sensitivity” was measured with a 
Cottrell meter. This might be considered to be 
related to “visibility.” but Dr. Cottrell states in his 


paper’ that he prefers the term “Contrast sensi- 


Figure 1. (left) Mount for a sub-miniature electronic tube. Enlarged 3 diameters. 


Figure 2. 


(right) Experimental 


visual task. 4 wires in a frame 
¥) inch square. Wire diameters 
are 0.0077, 0.0033, 0.0014 and 
0.0006 inch. Enlarged 3 diameters. 
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Figure 3. Apparatus arranged for measuring contrast 
sensitivities at different brightnesses of a self-luminous 
background. Brightness meter, contrast sensitvity meter, 
experimental task and opal glass background. (Camera 
pointed in predominantly downward direction). 


tivity” rather than “visibility.” The meter was a 
later type than the one described in his Pasadena 
paper. It requires no standard light source, but 
superimposes upon the task the brightness of the 
background as a “veiling” brightness 

In use, the variable density filter wheel is re 
volved until the critical detail just disappears, or 
just appears 


The contrast sensitivity 
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Figure 4. Four wires of experimental task viewed against 
self-luminous background. 


Silhouette Lighting of Small Diameter Wires 


FOOT. 


Figure 5. Wire No. 2 of experimental task. A—against 


self-luminous background. B-—with front lighting and 
against white paper background. 


superimposed beam, ¢ is the per cent transmission 
of the direct beam through the neutral-gradient 
filter 

In this case the meter was calibrated to read 
directly in contrast sensitivity. 

Fig 3 shows the apparatus set up to measure 
contrast sensitivity with a self-luminous back- 


ground. 
Procedure and Results 


Varying the self-luminous background from 20 
to 500 footlamberts and using the four wire sizes, 
results were as in Fig. 4. Each point represents 
the average of ten observations at a particular 
brightness level. It is rather surprising that curves 
Nos. 3 and 4 should intersect, but further observa- 
tions showed the same trend. Possibly wire No. 4 
is so small as to introduce some effect other than 
what is being measured here. 

Wire No. 2 was chosen for subsequent studies 
because its size is typical of those which are difficult 
to see, and because at a viewing distance of 14 
inches its diameter subtends a visual angle of one 
minute. This is an angle which is frequently used 
in researches on vision. 

Curve A in Fig. 5 covers considerably more data 
for the self-luminous background, each point again 
representing the average of ten observations. 

Curve B is for the task seen against a white matte 
paper having a reflectance of 76 per cent. Illumi- 
nation was from a spotlight illuminating both task 
and background. The front lighting of course re- 
duced the contrast between task and background. 

As might be expected, back-lighting is preferabie 
to front-lighting, and maximum contrast is 
achieved when all light is excluded from the ob- 
server's side of the wire. However, such shielding 
would be difficult or impractical in some industrial 
situations, so it becomes important to determine 
how much the contrast sensitivity is reduced by 
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weneral diffused illumination falling on task and 
background. 

Contrast sensitivities were obtained for wire No 
2, with and without 40 footcandles of general illu- 
mination measured in the plane of the background. 
This actually added another 20 footlamberts to the 
brightness of the background at all steps. 

The results have been plotted in Fig. 6, C show- 
ing the contrast sensitivities without general illu- 
mination and D with it. For example, with back- 
lighting alone the contrast sensitivity is 12.5 when 
the background brightness is 40 footlamberts. 
When the general illumination is added, the con- 
trast sensitivity drops to 10, although the back- 
ground is now brighter by the addition of 20 foot- 
lamberts. Note that D is with the addition of the 
general lighting but that the actual points repre- 
sent only the self-luminous portion of the back- 
ground brightness. 

In another experiment using wire No. 2, a cireu- 
lar spot of 1.25 inches in diameter and having a 
reflectance of 76 per cent was mounted on a 9 x 12 
inch background of 6 per cent reflectance, so that 
the spot served as the immediate surround to the 
task. Contrast sensitivities over a range of bright- 
nesses were compared with those obtained when the 
entire surround was of 76 per cent reflectance. Al- 
though it could be argued that the white spot on 
the black background was less comfortable than the 
all white background, there was no difference in 
the contrast sensitivities. 

Another possible source of annoyance in the use 
of a small bright spot for background is that the 
spot is seen as a double image when the eyes are 
focused on a task in front of it. Experiments indi- 
cated that a narrow strip running from side to 
side was preferable to the spot, but that when space 
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Pigure 6. Wire No. 2 seen against self-luminous back- 

ground. C—No front lighting. D—40 footcandles of front 
lighting. 
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Silhouette Lighting of Small Diameter Wires 


permitted the use of a background 5 or 6 inches 
in diameter the double image effect was not prv- 
nounced. 


Field Experiment 


A self-luminous background was provided for 
experimental purposes in an electronics plant 
where operators were forming “catwhiskers” as 
described in a previous paper.” Opal glass was sub- 
stituted for the filter in a darkroom lamp having an 
adjustable mounting. 15-, 25- and 40-watt incan 
descent lamps giving 210, 350, and 550 footlamberts 
of background brightness were tried in turn. The 
general illumination on the nearly vertical plaue of 
the background was 20 footcandles 

Working on wire 0.002 inch in diameter the oper- 
ators all chose the 210 footlambert brightness and 
much preferred it to the previous method of look 
ing toward a piece of white paper having a bright- 
ness of 230 footlamberts under local lighting. 

When welders, jigs, etc. are used, the work situ- 
ations should be studied to see how the self-lumi- 
nous backgrounds can be located near or even in 
corporated into the other apparatus, and how the 
task can be shielded from direct lighting when it is 
to be viewed in silhouette 


Discussion of Results 


A study of Fig. 5 indicates that a self-luminous 
background is greatly superior to a front-lighted 
one. For example, it would take a front-lighted 
background of 500 footlambert brightness to give 
as much contrast sensitivity as a 21-footlambert 
brightness of the self-luminous background. 

With any reasonable extrapolation of Curve B it 
can be seen that to equal the contrast sensitivity 
for a self-luminous background of 200 footlamberts, 
the front-lighted background would have to be im- 
practically bright. 

Brightnesses of 200 to 300 footlamberts are easily 
attained in small translighted panels and seldom 
contrast uncomfortably with their surroundings in 
a well-lighted factory. If there is any likelihood of 
discomfort, the illumination can be controlled with 
a foot switch or knee switch and lighted only when 
needed. 

The importance of shielding the task as effec- 
tively as possible when viewing it against a self- 
luminous background is shown in Fig. 6. It re- 
quires 400 footlamberts of background brightness 
with 40 footeandles of general illumination on the 
task to equal the contrast sensitivity of a 100-foot 
lambert background when general illumination is 
excluded. 
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Conclusions 


The particular threshold measured by the Cottrell 
meter, and its relation to the bases of previous 
meters, are points which are open to 


Ilow 


“visibility” 
further discussion among vision researchers 
ever, considering the results obtained in the above 
experiments, neither a change in the name of the 
threshold nor a change in its numerical seale would 
alter the following conclusions 

Fine wires can best be seen in silhoutte against 

a self-luminous background 

The size of the background is not important 

from a standpoint of contrast sensitivity, but 

may become a source of some annoyance if it is 


very small 


Direct light should be excluded from the task 
insofar as possible 


In a small-scale field test with a vertical self- 
luminous background and most front lighting 
excluded, operators preferred a brightness of 
about 200 footlamberts. 


The author gratefully acknowledges the loan of 
the ingenious contrast sensitivity meter from Dr. 
(. L. Cottrell, of Cornell University, and thanks 
him for advice and instruction in its operation 
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Three-Level Lighting in Low-Ceilinged Offices 


In converting a former garage into an office for the 
Vice President, the Philadelphia branch of the Howard P. 
Foley Co. installed a luminous ceiling offering three levels 
of Ulumination to the office occupant. A total of 18 72 
inch Tl2 standard cool white lamps are mounted in 
single-lamp channels on the 8-ft 10-in. ceiling, 18 inches 
on centers above the acrylic plastic. Combinations of 


lamps on two circuits permit the selection of illumination 
level: 8 lamps give 50 ft-c; 10 lamps give 65 ft-c; all 18 
together provide 115 ft-c. Walls are of striated plywood. 
painted light gray; furniture has a light green covering. 

Edwin H. Henrie of Howard P. Foley Co. and G. 
William Wagner, Philadelphia Electric Co. collaborated 
in the lighting specifications. 
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Some Photographic Methods 
Applied to Photometry 


SERIES of photographic negatives is made, 
Ae exposures increasing in a series, such as 

1, 2, 4, —n. These are processed to produce 
images in black and white only, rather than in the 
usual scale of greys. The details of the photo- 
graphic technique are given in an appendix at the 
end of the paper. A portion of such a sequence is 
shown in Fig. 1. These pictures were made in plot- 
ting the beam pattern of automobile headlamps. 
Determining the value at any point on the curve 
specifies it at every point, whether the curves are 
continuous or not. In this picture the units are in 
beam candlepower. 


Should one wish to collect several curves into one 
picture, these negatives can be printed in register 
to produce a print such as that of Fig. 2. 
are present in the picture, but their actual densities 
are unimportant, as it is their boundaries which 
are the contours of equal luminosity. It is neces- 
sary only that one can distinguish one shade from 
another. As many as twelve negatives can be 
printed on one paper. This method eliminates the 
problem of controlling all of the variables of photo- 
graphic processing and the need to read densities 
to interpret results. 


Greys 


The information contained in Fig. 2 could of 
course be obtained by the usual method with more 
labor and no greater precision. However, there are 
sorre problems which would be much more time- 
consuming if done by the usual techniques. An 
example is the determination of illumination on a 
horizontal surface produced by the headlamp whose 
beam pattern has just been presented. Fig. 3 gives 
this information. The car equipped with these 


A paper presented at the National Technical Conference of the 
Ituminating Engineering Society, Sept. 8-13, 1952, Chicago, Il 
AuTHos: Electrical Engineering Department, The Penneylvania 
State College, State College, Pa. Consultant to Westinghouse Electric 
Corporation. 


By CHARLES MARSH 


The collecting of photometric data by photo- 
graphic means offers several advantages over 
other methods. Among these are speed, a 
large effectively infinite, number of points, 
and in some cases, automatic plotting of 
results. There are also disadvantages which 
have restricted its use. This paper describes 
some efforts to minimize the latter. Only 
those problems have been attempted in which 
the data required are in the form of variations 
of brightness. Of course, illumination may be 
determined from this brightness if the reflec- 
tion or transmission factor is constant. 


lamps was driven to a snow covered field and the 
distribution of illumination was photographed. 
Because small ripples in the snow made the edges 
of the grey areas indistinct when printed through 
a halftone screen, the boundaries were reinforced 
by an inked line. Only fifteen minutes were re- 
quired to collect data from a lighted area about 200 
x 500 feet. 

An example at the other extreme of size is that 
of plotting the distribution of brightness of in- 
eandescent lamp filaments. The results of one 
series of negatives are shown in Fig. 4. Because of 
the low emissivity of tungsten, brightness is not 
necessarily directly related to temperature but may 
be augmented by reflections of hotter areas. 

Some applications have been found in interior 
lighting surveys. Luminaires may be examined for 
brightness ratios, and areas having brightness be- 
tween specified limits can be integrated. Examples 
are given in Figs, 5, 6, and 7. A complete installa- 
tion is more easily specified by photographs of this 
type as one can be certain that there are no very 
bright or very dark spots which might have been 
overlooked in making a survey. 


Figure 1. Headlight beam pattern. Contact print of a portion of the negatives used to make Figure 2. From left to 
right, each area’s boundary represents roughly twice the beam candlepower of the preceding contour. 
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Figure 2. Beam power of an experi- 
mental headlamp. The coarse grid rep- 
resents a four-degree angle. Calibration 
is from beam candlepower measure- 
ments made at selected coordinates at 
the time negatives were exposed. 


Figure 3. Actual performance of a pair 
of headlamps of the type photometered 
in Figure 2. The photograph was made 
with the car parked on a level field 
covered with fresh snow. 


Figure 4. Flashlight filament. The photograph shows 
variations in the brightness of a 2.4-v., 0.8-amp. filament 
due to lead cooling. Temperatures may not safely be com- 
puted from these brightnesses because refiections by the 
ends of the filaments of hotter coils will increase luminosity. 


Figure 5. Variations in brightness of a semi-indirect lumi- 

naire. From top to bottom, each boundary between the 

gray bands represents about twice the brightness of the 
preceding contour. 


Photographic Methods Applied to Photometry — Marsh ILLUMINATING ENGINEERING 


+ 
| 
— 
H 
A 
4 ” 
4 
4 
f 
‘ 4 
3 


Figure 6. Brightness pattern of luminous architectural 

element. A ratio of 1:4 is evident. No spot within the 

four white areas has a brightness greater than twice that 

at the edges or it would have shown on the negative 
exposed for the next shorter time. 


Calibration 


Three methods of determining the values of the 
contours have been used, For small ratios of expo- 
sure using equal time but different lens aperture, 
the brightness may safely be assumed to be pro- 
portional to the squares of the f: numbers. From 
one measured point the others may be extrapolated. 
Where the range is too great for this, several direct 


w 


CORRECTION FACTOR 


° 


Figure 7. Wall type indirect light. Bach contour, from 

bottom to top, represents twice the exposure of the pre- 

ceding one. The numbers are brightness values corrected 

for Reciprocity Law Failure. (See paragraph on calibra- 
tion.) 


measurements may be made and interpolation used 
to obtain the contour values. If the set-up is a 
permanent one, readings may be taken after the 
picture has been processed, at points directly on 
the lines desired. Where several points are not 
available and the range is large a correction factor 
may be applied to exposures whose relative lengths 
of exposure are known. Such a curve is given for 
one type of photographie film in Fig. 8. This devi- 
ation from a linear relationship is known among 
photographers as the Reciprocity Law failure. 


2 4 8 6 32 
EXPOSURE IN SECONDS 


Figure 8. Reciprocity Law Failure. Correction factor for 
use with one type of film. If the lens aperture is held 
constant, one might expect the recorded brightness to be 
inversely proportional to length of exposure. However, 
very long and very short exposures produce less effect on 
films than the same number of lumen seconds delivered 
within an intermediate period. These factors are multi. 
plied by reciprocals of the time to ebtain the true 
brightness of the recorded scene. 
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Figure 9. Solution by the point by point method of illu- 
mination distribution on the working plane. Lamps are 
spaced one and one-half times the mounting height. The 
circles represent illumination values through a maximum 
ratio of 6:1 from light to dark gray. The numerical 
values will depend upon lamp wattage and mounting height 
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Figure 10. An interior as photographed on Eastman 
Microfile and processed in D-11. 


Point by Point Method 


A variation of the methods described here can be 
applied to lessen the work involved in computing 
illumination by the point by point method. Fig. 9 
gives the solution to one problem. It represents the 
iimination produced on the working plane by one 
type of direct luminaire when spaced one and one 
half times mounting height. The boundaries be 
tween greys are isofootcandle lines and a given grey 
has the same significance wherever it oceurs on the 

h. The numerical values on the chart are m 
fluenced by 


hemht for a particular installation 


the lamp size and the actual mounting 


To make such a pattern, the distances are com 


puted from a point on the work plane directly 
under one luminaire to other points receiving illu 
mination in some proportion such as 1, 2, 3, n 
With these distances as radii, circular holes are cut 
Photo 


paper is exposed through each of these 


in opaque paper, using a convenient seale 
rraph 
holes in turn, using a common center and equal 
eXposures This process 1s repeated at points corre 
sponding to the locations of all the luminaires 
using the same seale. The graph resulting from this 


is the negative of Fig. 9 and is quite usable as such 


Ilowever, for some purposes reversal is probably 


desirable 
Only the basie process has been described. Sev 
eral short cuts will be evident to anyone planning 


to apply this method 


Figure 11. Print made from negatives made from that 
used for Figure 10 after gamma had been increased as 
described in appendix. 


APPENDIX 


Photographic Techniques. All exposures were made on 
fine grain, high contrast film and developed in D-11, a 
process developer 

If the convenience of a 35-mm camera is desired, the 
films available permit the negatives to be developed to a 
gamma of only about 4 or 5, not high enough to give suffi 
ciently sharply defined images. Therefore contact prints 
ean be made of the original negatives, on the same type 
film, and processed in the same manner. These positives 
an be printed on a third film to produce a second set of 
negatives of much higher contrast. The gain in gamma 
is shown in Figs. 10 and 11. This is not as tedious as it 
sounds. The first two films may be fixed and washed 
hurriedly and incompletely as they are not to be retained 
Exposures for the positive and the second negative are 
not critical, but shorter times give less trouble from hala 
tion 

In projection printing, a hinged, opaque cardboard 
eover for the easel is helpful in obtaining acceptable 
register With the enlarging paper placed under it, 
prominent markings from each negative may be traced 
mto the cover as an aid in positioning the following ones 
Where unusual difficulty has been experienced, a print is 
made from one of the intermediate negatives and taped te 
the cover 

In plotting beam patterns the sereen may be ruled or 
plain. If plain, two marks subtending a known angle 
from the light should be present to aid in the accurate use 
of a transparent seale over the enlarging paper 

\ camera equipped with a fast lens is useful as expo 
sures of four minutes at f:2 have been needed for head 
lights on distant screens. Ground glass focusing is helpful 
Exposures are made in some progression, such as 1, 2, 4, 

n seconds at a fixed f: number. There are advantages 
in keeping the time constant and varying the aperture if 
possible. For examining the brightness patterns of such 
subjects as diffusing globes, closer ratios are desirable 


1, 1.2, 1.44 have been used 
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uestions and 


on light sources 


The 1.E.S. Committee on Light Sources, under the chairmanship of E. H. 
Raddin, has prepared this listing of answers to frequently-asked questions. 
Readers are invited by the Committee to submit similar questions of 
general interest on light sources, to be considered for publication from 
time to time. Questions may be sent in care of Society Headquarters. 


What are the distinguishing features of the 
carbon arc which determine its usefulness in par- 
ticular services? 

(1) High brightness (for projection), (2) spec- 
trum control by means of composition of the carbon 
are electrodes and (3) high power capacity 

See page 8-25, [ES Lighting Handbook, Second 
Edition. 


What is the function of the core of an arc 
carbon? 

During consumption of the carbon electrode, 
materials from the core are introduced into the are 
These core materials are designed (1) to stabilize 
the are or (2) to introduce flame materials into the 
are to control the spectrum of the radiation emitted 


by the are. 


What percentage of the radiation from a carbon 
are is within the visible wavelengths? 

This percentage ranges from less than 10 per cent 
for some of the metal-cored electrodes designed for 
the production of ultraviolet to as much as 50 per 
cent for the rare earth cored carbons intended for 
the production of visible radiation 


What are the fundamental differences between 
a low intensity and a high intensity carbon arc? 

There are basic differences in the electrodes, in 
the operating conditions, in the mechanism of light 
production and in the characteristics of the radia- 
tion produced. (1) Low intensity carbon electrodes 
consist essentially of carbon while high intensity 
carbons contain cores having a high percentage of 
flame materials, generally of salts of the cerium 
family of rare earths. (2) High intensity carbons 
are operated at several times higher current density 
than low intensity ones. (3) The source of light in 
the low intensity carbon are is the incandescent sur- 
face of the electrode. In the high intensity are, this 
is supplemented by the luminous vapors of cerium 
rare earths in the cup-shaped crater of the elee- 
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trode. (4) The high intensity are produces much 
higher crater brightness than the low intensity are 
and the resulting high intensity are light has a 
much higher color temperature than that from the 
low intensity are. High intensity are light has a 
color quality in the sunlight-daylight range. 

See page 8-26, JES Lighting Handbook, Second 
Edition. 


What is the crater brightness of the high inten- 
sity carbon arc? 

The maximum crater brightness of commercially 
available high intensity carbon ares ranges from 
35,000 to more than 100,000 candles per sq. em. 
Experimental ares have been operated at more than 
200,000 candles per sq. em 


Is direct-current power necessary for carbon 
arcs? 

No, both low intensity and high intensity carbon 
ares can be operated with alternating or direet- 
current power. The electrodes for a-c do generally 
differ somewhat from those for d-c. The radiation 
from the a-c are jis modulated with a frequency 
equivalent to that of the power alterations. This 
modulation of the light is undesirable for some 
applications such as motion picture projection, and 
ares for such usage are generally operated on d-c. 


What is the effect of overload on a carbon arc? 

An overload current may produce unsteady op- 
eration and may cause large increases in the rate of 
carbon consumption with only small increases in 
light output. In extreme cases, overload may pro- 
duce electrode disintegration 


Are carbon arcs affected by magnetic fields? 

Since the are discharge consists of a current of 
electricity it can be influenced by the action of 
magnetic fields according to the usual electro-mag- 
netic principles. Auxiliary magnets are employed 
in many carbon are lamps to stabilize the are burn- 
ing and light output. 
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Lighting for Pin Drafting Machines 
and Three Blade Shear 


Addenda to “Lighting of Woolen and Worsted Textile Mills” 


The following deals with lighting for two textile 
mill areas not treated in detail in the 1949 “Light- 
ing for Woolen and Worsted Textile Mills.” At the 
time that report was prepared it was the intent of 
the Committee to continue its work by issuing 
addenda from time to time giving detailed illus- 
trations of lighting practices for all important 
operations of the industry. These are the first of 
such additional data to be published.* 


A.1. Lighting for Pin Drafting Machines.— The pin 
drafting operation consists of feeding worsted 


slivers®*® 


grouped from a predetermined number of 
balls of top, located in a creel,** through a series of 
moving combs or gills which shake out, align, blend 
and draft the fibers to produce a well-blended and 


drafted heavy worsted reving. The stock usually 


The reader t also referred to LES Lighting Deta Sheets 616 


and 6 17, reapectively “Lighting of a Textile Finished Goods Perch 
and Lighting of Spinning Frames Mules 

* Slive ‘tirouping of lone wool fibers as received from the comb 
af ard) inte an untwisted ropelike forn 


Any type of frame or container for be'ding any form of stock 


halle of ¢ sne of roping, spools of thread, et 


Por add nal definitions see Lighting fer Weolen and Worsted 

Tes Mills Vol XLIV, No 6 
1949 

Apprewed by the Council Executive Committee of the IDuminating 

ngineering ety September 1052 
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passes through a series of two or three pin drafters 
before the roving is ready for spinning. The pin 
drafting operation replaces and reduces the number 
of operations of former heavy and medium drawing 
such as ball gilling, can gilling, intermediates, re- 
ducing, ete., and at the same time produces better 
blended and finer roving. 

Localized general lighting is necessary over the 
entire area occupied by the pin drafting machines, 
the worsted stock ahead of the machines, and the 
stock of completed worsted heavy roving processed 
by the machines. Workers must have sufficient illu- 
mination to move about with safety, to see that the 
worsted stock is running properly through the ma- 
chines, to see that different stocks do not become 
mixed in storage areas, and to read marking tags. 
Since there is a blending of several slivers into the 
final roving, the operator must check on the smooth 
flow of material and see that any one sliver does not 
run out without being replaced. Additional light 
is needed over the coiler heads where the flow of 
the material may be hindered by twisting and snarl- 
ing 

For localized general illumination, industrial 
type fluorescent luminaires in continuous rows run- 
ning at 90 degrees to the direction of flow of the 


Figure 18. Feed end of pin drafters. 
In foreground balls of top (from 
combing machines) feed from creels 
into the first set of pin drafters, the 
output of which is deposited in cans 
at the coiler heads. In the back- 
ground are located subsequent pin 
drafters feeding from cans. 
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Pigure 19. (right) Coiler head sec- 
tion of pin drafters. 


Pigure 20. (below right) Close-up of 

coiler heads, location of the most 

critical seeing tasks in the pin draft- 
ing process. 


stock are recommended. The space between rows 
may be varied as shown in Figure 21 to give more 
illumination for the more critical processes. 


A-2. Lighting for a Three-Blade Shear.—The pur- 
pose of the shear (see Fig. 22) is to cut the nap 
fibers of the cloth surface to obtain uniform length 
of the nap. This process is part of the dry finishing 
prior to pressing and final inspection, and after 
the cloth has been wet finished. The cloth feeds 
through the machine over a series of rollers and 
platforms and beneath three shears, each with an 
adjacent bearing surface. 

The operator must check the material to see that 
the blades are not set too high, thus allowing 


3-6 


CONTINUOUS FLUORESCENT 
INDUSTRIAL UNITS 


| 


Figure 21. Recommended lighting for pin drafting. Luminaires providing approximately a minimum of 1000 inmens per 

lineal foot produce 75 to 80 footcandles over the coiler heads and 40 to 50 footcandles in the creel and storage area. In 

pin drafter rooms with wider creel and storage areas between rows of pin drafter heads, the 10-foot space can be 
widened to as much as 15 feet, giving satisfactory illumination of 30 to 35 footcandles in these areas. 
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Figure 22. The final process on wool 
cloth is shearing, in which a fine, 
even finish is produced by shears 


which operate like hair clippers or a 
lawn mower. 


uneven nap of material to get through, nor set too 
low to cut off the nap. Also, he must watch for 
seams (where pieces are joined together) and raise 
the blades to avoid difficulty at those points. The 
operator must see the sides of the machine for 
checking operation and adjustment 

Figure 23 indicates the manner of illuminating 
the three-blade shear process White or cool white 
type lamps are recommended 


SINGLE OF MULTIPLE LAMP 
FLUORESCENT INOUSTRIAL LUMINAIRE 
PROVIDING A MINIMUM OF 4000 LAMP LUMENS 


§ 
LZ JL Frame 


FEED END View 


LES. Sus-ComMirrer oN LIGHTING IN THE 
Texti.e INDUSTRY 


W. L. Kelley, Jr., Chairman 


J. M. Shute 

F. J. Vorlander, Jr 
L. S. Cooke 

John S. Dickson 

L. A. Kline 


Walter P. Rayner 
Benjamin F. Roth 
Carl E. Rydman 
F. E. Singleton 
D. Mack Woodside 


CONTINUOUS FLUORESCENT {INDUSTRIAL UNITS 


PROVIDING APPROX. 16000 LAMP LUMENS. _ 


Figure 23. Lighting for a three-blade shear. A single or multiple lamp fluorescent industrial luminaire is mounted above 


the edge of the feed platform nearest the operator. A 


d unit is similarly installed over the take-off platform. The 


two rows of luminaires over the shear frame are tilted at an angle of 15 degrees from the horizontal toward the shear. 
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LIGHTING NEWS OF CURRENT INTEREST 


The 1952 National Technical Conference 


A detailed report on the Society's most 
the National 
intended to 
To preserve 
To re 
attending what 


important annual meeting 
Technical 
serve a three-fold purpose 


Conference is 


for the record statistical details 
port te members not 
went on 


unscramble for those who did attend the 


And, sometimes overlooked, to 


impact of a thousand important impres 
sions. 

For the 
held September 8 to 12 at the Edgewater 
Beach Hotel, Chicago, Official 
registered attendance was 859 (Members 
602, ladies 257). In the Society's his 
tory, this is second only to the Boston 
conference in 1948 which had a regis 
tered attendance of 906. In Chicago in 
1952, however, the packed parallel ses 
sions and attendance at all affairs leads 
one to suspect a large local attendance 
of non-registered members. A question 
frequently asked is “Where did we meet 
ten years ago, and how many were 
there?” For easy reference, site and at 
tendance are shown in the boxed tabula 
tion for the past ten years. 


record the Conference was 


Illinois. 


New developments in sources, auxiliary 


New York, N Yy 
Illinois 


1943 (1 day) 
1945 
1946 
1948 
1949 
1950 
195) 


1952 


Chicago, 
No Conference 

Quebee, Quebec 

New Louisiana 
Boston, Massachusetts 
Lick, 
Pasadena, California 
Washington, D. C 


Orleans, 


French Indiana 


Chicago, Illinois 


National Technical Conferences for Last Ten Years 


techniques, 
A pro 


equipment and application 
dominated the technical sessions. 
gram of thirty papers, somewhat fewer 
then previous years, attracted extensive 
and especially valuable discussion. Pend 
ing publication of these papers in subse 
quent issues of ILLUMINATING ENGINEER 
Ine, complete sets of all 1952 Conference 
papers may be obtained from the Publi 
Office at I1.E.8. Headquarters, 
Broadway, New York 23, N. Y. 
Again for the record, a list of the papers 
end of this 


eations 
presented is given at the 
report, this issue. 


Opening 


The opening session of an LES. Na 
tional Technical Conference presents to 
the Society the sum total of the year's 
accomplishments as an organization. 
is reported at the 
progress in 


Technical progress 


technical papers sessions; 
industry and Society development is the 
function of the Progress Report. At the 
first session of the Conference, on the 
other hand, members receive a first-hand 
report from the out-going President on 
his Administration; from the in-coming 


GOLD MEDAL, highest award of the NEW FELLOWS being presented with lapel pins by President 8. G. Hibben are: 
Society, is presented to H. H. Magdsick RR. M. Zabel, L. J. Schrenk, C. M. Cutler, L. J. Buttolph, E. W. Beggs, BE. V. A. 


by President Hibben. 
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Rambusch, Wm. V. C. Foulks, E. H. Raddin, E. M. Strong and G. P. Wakefield. 
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CO CHAIRMEN, Papers Committee, meet with E. H. Rad. DISCUSSING the Conference are R. G. Slauer, Clarence 
din: R. M. Zabel, Roy Palmer, L. E. Barbrow and Mr. Barry, J. F. Dickerson and T. C. Sargent. 
Raddin. 


een al Conference 


POSED before a display are Walter Sturrock, R. C. Close, SUBJECT Streetlighting? In this photo are F. D. Wyatt, 
and Carl Busch. D. M. Finch and Charles Rex. 


“INFORMAL discussion” is held by Edward Rambusch, FIVE Wakefield Brothers meet: Ted D., Al F., George P., 
Roy Palmer, C. M. Cutler and Hoyt P. Steele. Fred W., and Ernest H. Wakefield at the Conference. 


6A TELECAST—Lighting News of Current Interest ILLUMINATING ENGINEERING 


} \ 
\ 
{ 
a 
| 
q 
= 


PAST PRESIDENTS’ tables at the banquet — In the photo at left: (left to right around table): 8S. B. Williams, Mrs. 

Goddard, A. F. Wakefield, Mrs. Harrison, W. F. Little, Walter Sturrock, Charles Goddard, Mrs. Wakefield, Ward Harrison, 

G. H. Stickney; in photo at right: G. 8S. Crampton, Mrs. Stair, G. K. Hardacre, Mrs. Willard Brown, L. E. Tayler, R. B. 
Brown, Jr., Mrs. Hardacre, J. L. Stair, Mrs. Tayler, Willard Brown. 


President on his plans for the next year; 
from the General Secretary on all details 
of the Society's operation. Not only as a 
eall te order for a week of valuable meet 
ings, but as the one meeting at which 
members may review their Society's af 
fairs on a national scale, this session is 
one few delegates ever miss. 

Hoyt P. Steele, Chairman of the Na 
tional Technical Conference Committee, 
A special feature of the meet 
ing was an Address 
Major Lenox R. Lohr, President of the 
Museum of Science and Industry of Chi 
eago, and currently President of the Cen 
tennial of Engineering being celebrated 
September 3 through 13 in Chicago. 
1.E.S. President 8. G. Hibben responded 
for the Society. 

Greetings from 
London, the Illuminating Engineering 
Society (of Great Britain) were extended 


presided. 
of Welcome by 


our sister society im 


in a message from their President, J. G 
Holmes, presented by a delegate from 
London, Dr. J. N. Aldington. Dr. Alding 
ton, himself a Past-President of the 
British 1.E.8., acknowledged the British 
Society's 
sented before their Society by American 


gratification in papers pre 


engineers, notably Dr. Ward Harrison, 
and this past year, by Mr. Henry L 
Logan. 

A similar message from Andre Claude, 
President of the French LES. (l'Asso 
ciation Francaise des Eclairagistes) was 
Prof. G. Destriau, a 
present for the Engineering 
University, 


read in French by 
delegate 
Centennial from Sorbonne 
Paris. Prof. Destriau paid tribute to pa 
pers presented before their recent meet 
ing in Toulouse by Messrs. Waterman, 
Manwaring and Commery (see LE., July, 
p. 16A). 


The Report of the General Secretary, 


Clarence ©. Keller, will be published in 
full in the December 1952 issue of L.E.— 
must reading for all A full 
on all committee work, publica 
and all 


members. 
report 
tions, 
phases of 1.E.8. operation was presented. 

President “Address of the 
President” was given at the opening ses 
sion, and may be read in the September 
1952 issue, page 473. Incoming Presi 
dent, E. M. Strong, outlined the Society's 
course for 1952-1953; his address also 
may be seen in the September issue, page 


475. 


membership, finances, 


Hibben's 


Goto Mepa ro H. H. Maepsick 


The 
1. E.S. Gold Medal 
ing ceremonies at the opening session, to 
Herbert H. Magdsick, Executive Engi 
neer with the General Electrie Co., Nela 
Park. The Medal was established in 1944 


Society's highest honor the 


was presented dur 


DISTINGUISHED GUESTS present at the Conference. At left are: C. H. Howe, Minister of Defense Production of Canada, 
and Major Lennox BR. Lohr, President of the Museum of Science and Industry; at right, President Hibben and Professor 
Strong chat with Professor Georges Destriau of France and Dr. J. N. Aldington of Great Britain. 
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for the purpose of giving recognition to 


especially meritorious achievement which 


has conspicuously furthered the profes 


sion, art or knowledge of illuminating 


engineering Mr. Magdsick joins oa 
distinguished list of eight LES. Gold 


Medallists s honored by the Society 


Other Medallists are: George H. Stick 
ney, Preston 8. Millar, E. C. Crittenden, 
Matthew Lockiesh, Sir Clifford Paterson, 
Ward Harrison, William F. Little 

The presentation to Mr. Magdsick was 


accompanied by the following citation 


“Tue LES. Mepan 
AWARDED TO 
M 


Twenty fifth President 


und Fellow of the 


Sowtety for more than two seore 


years he has rendered Distinguished 


i Service to the Society in many capacities 
: und to the Advancement of Illumi SCROLL and Past President's Pin is presented to outgoing President Hibben by 
: nating Engineering along many avenues President-Elect Strong. 
“Combining an analytical mind and a 
penetrating imagination, backed by ex 
tensive technical training and profes It is typical of a man with such participation in Committee assignments 
sional integrity, his pioneering works genuine accomplishments that he reply and other activities for the honor of 
have added materially to the foundations ‘° the honor in words of modesty in = serving in official positions —- and for the 
for lighting practice and progress this case expressing a feeling of in privilege of the congenial, stimulating 
“Inevitably, his unselfish leadership debtedness te the Illuminating Engineer association with people of many talents, 
sad rare administrative ebility were dco ing Society after 42 years of service all united in the up-building of a profes 
: tined to leave indelible imprints upon to that body! For the reeord, Mr. Magd sion, in the rendering of a service that 
Men, an his technica! contributions have sick’s address of acceptance is given be touches life constructively in so many 
| left upon Materials and Methods. His '°™ and varied phases. 
manifold contributions have permanently “For many years I have felt myself “And now you put me much more 
enriched the Society and the Deateastenn deeply in debt to the Iuminating Engi deeply in your debt by honoring me with 
it representa j neering Society to the men of vision this generous citation and the award of 
and high ideals who founded this Soci this medal. 1 aceept it with humility, 
ON THE Occasion OF THE ANNUAL ety, and to those who have followed, for knowing that you are thus recognizing 
CONFERENCE OF THE what they have given me of their aspira the contributions of groups of which I 
ILLUMINATING ENGINERRING Soctrry tions, their knowledge and their experi have been only one part. No one has 
Ciicaoo, Serremerr 8, 1952." ence — for what I have learned through been more fortunate in his associates 


BAGPIPER Donald McKenzie of the ATTENDANCE AWARD of gavel and anvil is presented to R. C. Paslay of New 
Toronto Section, who piped in the Orleans Section by President Hibben. The “travel gavel” goes yearly to the 
V.LP.’s to the head table shakes hands Section or Chapter who has the highest number of members present in percentage 
with E. EB. Elliott, Chairman of the of total membership times distance traveled. 

Entertainment Committee. 
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throughout the years than have I nor 
in the which he has 
been permitted to carry on his activities. 

“It has 
with, to know well, all those who have 


conditions under 


been my privilege to work 
heretofore been so honored by the Soci 
ety. They have added the lustre of their 


character and accomplishments to the 
Medal. 


of the respect and admiration in which I 


I shall prize it the more because 


hold these men, keenly aware, as I am, of 
my own lesser stature 

“T reeall, Mr. President, that you and 
I both entered the lighting field in the 
summer of 1910 and have since been con 
tinuously active im it. It is therefore a 


special privilege to receive the Award 


from your hand — and in this city, dis 
tinguished for its contributions to light 
ing progress and just 41 
ago at the Blackstone Hotel 

appeared on the program of an 
Convention, 
time 
most notable 
State at 
Kraehenbueh! and his associates have in 


where years 
I first 
LES 
and where we have from 
returned for some of our 


in this 


to time 
conventions and 


whose University Professor 
the past 15 years made such an impor 
tant contribution to the training of illu 
minating engineers. It has been my good 
fortune tp have a considerable number of 
their outstanding graduates as members 
of my staff. 

“With the coming of Professor Strong 
to the presidency we are again reminded 
of the vital part educators have played 
and continue to oceupy in the develop 
and of the science 
A few of you 


ment of 
and the art of lighting. 
older members are well aware that it was 


our Socrety 


the leetures on light and illumination by 
the late Dr. Edward L. Nichols, Chair 
man of the Physies Department at Cor 
nell University which aroused the inter 
est that led Mr. L. B. Marks and others 


PROGRESS was reported in skit showing the old and the 
new both in lighting, furnishings and women's fashions. 
Progress Committee Chairman Ted Sargent demonstrates 
that: A pretty girl remains a pretty girl—in any light. 
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RECEIVING LINE at the President's Reception includes Mrs. Hibben; President 

Hibben; Mrs. Strong; President-Elect E. M. Strong; Mrs. Manwaring; A. Homer 

Manwaring, V-P; Mrs. Keller; C. C. Keller, General Secretary; Mrs. Hartenstein; 

R. F. Hartenstein, Treasurer; Mrs. Steele; H. P. Steele, Chairman, National Tech- 

nical Conference Committee; Mrs. Pederson, and Clarence Pederson, Vice-Chair- 
man, Chicago Executive Committee for National Technical Conference. 


to undertake in 1906 the organization of 
the Illuminating Engineering Society, 
broadly conceived to bring together the 
contributions of the physical sciences, of 
engineering, of the psycho physiological 
field, and the architect and creative de 
signer 

“Like Mr. Marks, the founder, 
the first thirteen Presidents, as well as 
the twentieth President, 
dents of Dr. Nichols 
leaders in the Society's technical activi 


and T. W 


five of 


had been stu 
as were other 


ties such as A. J. Sweet 
Rolph, to mention only two 

In its first 33 years the Society had 
five Presidents from the educational field, 
promoting its technical activities and ad 
vancing And 
now after a lapse of fifteen years it is 


its professional prestige. 


our good fortune to acclaim as our new 
leader Professor Strong, who rekindled 
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lighting interest at Cornell University. 
give 
in whieh 


“Perhaps we ought to further 


thought to the manner men 
come to the presidency. Is there not some 
pattern is becoming so 


the burden of leader 


danger that the 

fixed as to make 
ship so onerous as to keep from the pres 
idency other highly qualified educators? 
We need what they have to give in em 
phasis and leadership more than once in 
fifteen years. 

“Like many of you, I should like to 
speak further in praise of professors, 
past and present. But at this time, I 
forego that temptation and say to you, 
Mr. President, and to the members of the 
Society, sincerely: I am 
deeply grateful for the honor you have 
this day conferred upon me.” 


simply and 


(Continued on page 114A) 


RESIDENCE Lighting experts confer over program. Jan 
Reynolds, Chairman, Residence Lighting Forums Commit- 
tee, shows program to Katherine Goodall, Edith Buchholtz, 
Myrtle Fahsbender, Mary Webber and Marianne Willisch. 
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THE GREEN LABEL DISTINGUISHES NEW G-£ 40-WATT RAPID-START BALLAST FROM OTHER G-E BALLASTS—NOTE SIMPLIFIED CIRCUIT 


New G-E Lighting Development 


40-watt RAPID-START system eliminates starters 


General Electric — first to introduce fluorescent lighting 
in 1938 —now brings you a starterless system giving full, 
rated lamp life. New, electrically matched 40-watt 
RAPID-START lamps and ballasts do away with bother- 
some blinking at end of lamp life, give you eye-easy, no- 
flicker starts at a touch of the switch! 


Present “instant -start’’ 40-watt fluorescent is costly, 
uses a heavier ballast — present “‘switch-start”’ is compli 
cated by auxiliary starters and wiring- new RAPID 
START system features smaller, lighter ballasts at a 
lighting cost comparable to 40-watt switch-start lighting. 


General Electric lamp and ballast engineers have again 
combined their efforts to bring you a revolutionary de- 
velopment in 40-watt fluorescent lighting the volume 
market. For new installations or to modernize old instal- 
lations —a sales plus your customers will want! Act to- 
day. Contact your nearest G-E Apparatus Sales Office, 
or write Section 412-102, for complete information. 
General Electric Co., Schenectady 5, N. Y. 
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ENGINEER'S ANALYSIS of oscillograph readings shows fast, no- 


flicker pre-heated cathode action of new G-E Rapid-Start. 


Gready magnibed. 


NEW G-E BIPIN LAMP, especially developed for fast, pre-heat 


starting, employs complex, 


triple-coiled cathode, right. 
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Winners of the “My Most Interesting Lighting Job” Con- 
test meet with Lee E. Tayler, Chairman of the Lighting 


“My Most Interesting Lighting Job” Contest — Finale 


Service Forum. Contestants are, left to right, seated: 


Hugh James, Lt.-Col. J. W. Howard, proxying for Roy E. 
Bevan, Earl D y; standing: Mr. 
McIntyre, C. H. Johnson, and Paul Hildebrand, Vice-Chair- 


man of the Forum. 


With ceremony (right) 


Tayler, H. Neil 


the prize is presented to Earl 
Domoney, Michigan Section, Great Lakes Region, by Chair- 
man Lee Tayler. In the background are third and second 
place winners, H. Neil McIntyre and Hugh 8. James. 


Earnestly studying the entries are judges Willard, Brown, 
A. H. Manwaring, 8. G. Hibben, BE. M. Strong, C. L. Crouch 
and J. 8. Schuchert. 


(Continued from page 9A) 
New Fe.tows Receive Pins 
An interesting ceremony during the 
opening session was the presentation, 
made by President Hibben, of white 
Fellow lapel pins to 15 newly elected 
Fellows of L.E.S. Certificates will be pre 
sented to each Fellow at an early Section 
meeting in the Fall. New Fellows receiv 
ing pins before the assembly were: 


E. W. Beggs New York 
John EF. Bock New England 
L. J. Buttolph Cleveland 
Cc. M. Cutler Cleveland 
Gertrude R. Ferree New York 


W. B. Folsom South western 


William V.C. Foulkes Chicago 

L. A. Jones Rochester 

E. H. Raddin New England 

E. V. A. Rambusch New York 

L. J. Shrenk Michigan 

EF. M. Strong Central New York 

G. P. Wakefield Cleveland 

J. M. Waldram Foreign Non Section 
R. M. Zabel New York 


Lieut ne Service Forum 

Inter Region Contest 
The Lighting Service Forum has over 
the past few years, developed into an 
eagerly awaited feature of the Confer 
ence program. Regular delegates will re 
member with pleasure the performances 
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in Boston, French Lick, Pasadena and 
Washington, in which lighting education 
was smoothly coated with most amusing 
entertainment. 

This year’s program, under Lee E. 
Tayler, Chairman of the Lighting Service 
Committee, took a completely different 
turn. One so successful nationally, that 
it will undoubtedly be established as a 
regular I.E.S. conference tradition. 

The contest for “My Most Interesting 
Lighting Job,” previously held by a few 
Sections as a local project, grew up to a 
national lighting application contest of 
considerable stature at the Lighting 
Service Forum program. Contestants were 
all winners of this all-L.E.S. contest at 
Regional Conferences. Contestants at 
the Regional level were first-place win 
ners of local contests sponsored by 17 
I.E.8. Sections and Chapters. So worth 
while did the program prove to be that 
all 57 of the Society’s Sections and Chap 
ters, and all 10 Regions, may well par 
ticipate in this contest next year. 

Grand Finalist Winners of the Light 
ing Service Forum's contest for “My 
Most Interesting Lighting Job” were: 


First prize, 100.00; Early R. Domoney, 
winner for Michigan Section and 
Great Lakes Region. The Relighting 
of a Church. 

Second prize, $50.00: Hugh 8. James, 
winner for Pittsburgh Section and 
East Central Region. Lighting the 
Syria Mosque 

Third prize, $25.00: H. R. MelIntyre, 
winner for New England Section 
and Northeastern Region. Fluores 
eent Floodlighting an Airport Land 
ing Apron. 

Checks were presented to these winners 
before the entire assemblage at the Ban 
quet, September 11, presentation being 
made by Lee E. Tayler. 

Runners up were also excellent exam 
ples of applied engineering. Carl H. 
Johnson, Midwestern Region winner, 
showed the remodelling of the Bell Sav 
ings and Loan Co., Chicago. Roy E. 
Bevan’s winning entry (Pacifie Coast 
Region) was presented in his absence by 
Lt.Col. J. W. Howard, U.S.A.F. This 
was the solution to a problem of lighting 
a church window. Judges for the contest 


(Continued on page 13A) 
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INSTALLATION, North Coventry Township School, FIXTURES, 15 Litecontro! No 9224 surfoce mounted, 
Pottstown Pennsylvania vsing Hotophene No 9100 CONTROLENS® 


DESIGNED BY, Eastern Engineering Co, Reading. SPACING. 8 .0” on centers. 


Pennsyivenia 
INTENSITY, On desk be ith Axtures, 70 foot. 
AREA Lower Grode Elementory Clossroom 24 « 30 condies initially 


CERING HEIGHT. Approsimotely 6° 


-~—\ to an old classroom problem 
 Suenished by LITECONTROL 


Eyes have it easy in this light, attrac. there you have the three big advan- When you want the same —a 
tive classroom. Note the even illumi tages offered by LireCONTROL’S com- _ lighting installation that’s custom in 
nation ...the absence of glare... the plete dine of standard lighting fixtures: appearance .. . at standard fixture 
case of seeing all carefully calcu. Good light for good sight, with good — costs — consult your local LiTECcON- 
lated to protect young eyes keep looks, and easy maintenance. TROL Representative. *neg. tredemort 


them alert and learning all day long 
Add to this the smart appearance HD: 
of LiTsconTROL’s standard lighting > 
fixtures No. 9224 plus their un- LITECON TIROIL CAMM 
usually low cost of upkeep and KEEP UPKEEP DOWN 
LITECONTROL CORPORATION, Pleasant Street, Watertown 72, Massachusetts 


ENG NEERS ANO MANUFACTURERS OF FLUORESCENT LIGHTING EQUIPMENT DISTRIBUTED ONLY THROUGH ACCREDITED WHOLESALERS 
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The Roaring Twenties Party 


Those “flappers” (above left), with Ed Riego, are Mrs. Lydia Pederson, 

Mrs. June Allen, Mrs. Ruby Neuhauser and Mrs. Gertrude Riego; while 

the Mack Sennett bathing beauties (above right) are none other than 

members of the New Orleans Section in the skit that won them the first 
place at the Roaring 20's Party. 


Striped blazers looked real sharp on E. E. Elliott, R. R. Hill and Jack 


Neuhauser. 


Mr. and Mrs. William Kaiser shake a foot below while beside them the 
classic fight of “Gene Tunney” and “Jack Dempsey” is reenacted by 
members of the Twin City Section. 


(Continued from page LIA 
were: Samuel G. Hibben, retiring 1.E.8. 
President, Everett M. 
dent-Elect, (. L. 
Zerse n, 


Strong, Presi 
Crouch, Technical Di 
rector, Carl Manager, Chicago 
Lighting Joseph 


Sehuchert, Manager, Commercial Sales, 


Institute and 
Duquesne Light Company. 

Pictures and details of all five finalists, 
winners and runners up, will be featured 
ILLUMINATING 


in the November issue of 


ENGINEERING. 


Procress Rerorr 


As usual, the Progress Report played 
to a capacity audience, Wednesday even 
ing, September 10. Here again progres 
sive education is so entertainingly pre 
sented that visiting ladies and delegates 
(Ted) Sargent of 


Mass., 


alike enjoy it. T. C. 
Sylvania, Salem, presided as 
Chairman of the Progress Committee. 
To quote the Conference bulletin: 
“Other things that are progressive be 
side Henry Wallace and the income tax 
are: 

(1) Lamps and cireuits-—-rapid starts, 
lead-lag, constant voltage, mercury. 
(2) In the field —a 
display of many makes of 20 to 35 per 


shielded 


service, the 


industrial mass 


eent upward and longitudinal 


fixtures. 
never-sleeping Navy, shows the result of 


And our silent 


six years of developing compact ship 
board fluorescents; some so shielded that 


they emit no electronic nonsense 


OCTOBER 1952 


(3) Novel residential fixtures for 
those with modern tastes. Just the things 
to look at through the neighbors’ picture 


windows.” 

PRESIDENT'’S BANQUET 
of the 
program 

Reception Banquet 
evening, September 11. The 
Edge water 

beautiful 


Highlight well-planned enter 


tainment was, of course, the 


President's and 
Thursday 
Marine 
Beach 
setting for such an affair, and the diners, 


Dining Room of the 
Hotel is an especially 


850 strong, were accommodated with 
ease 
was treated to a bit of 


United 


The assembly 


formality rather rare in the 


States when the head table personages 


were piped to their places by Bagpiper 
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of the Toronto Section 
Highland 


tartan, of 


Jim MacKenzie, 
Mr. MacKenzie was in full 
( MacKenzie 

The Chicago Committee, and all 


dress dress 
course). 
present, are greatly indebted to Mr. Mac 
Kenzie and to the 
this thrilling touch 
moment no one present will ever forget 


Toronto Section for 


It was an impressive 


Other formalities, before the evening 


was turned over to the floor show and 
dancing, were presentations by President 
Hibben of several awards and the tradi 
tional presentation of the Official Gavel 
Professer 


to the President, 


Everett M. Strong. 


incoming 


A standing ovation was given to Past 


Presidents and their wives, who were at 


(Continued on page 144A 
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Continued from page 134) was the New York Section with 53 


directly in front of the present; third was the Toronto Section 


Past Presidents attending 
eluded 


with 29 members present 
The Attendance (iavel was establ.shed 


mn 1914 to be awarded annually to the 


—) winning Section or Chapter on the basis 
r and Mra, Tayler of miles traveled to the Conference and 
and Mre re 
i Herds percentage of membership in attendance 
ised Wakefield 
> The winning Section or Chapter name is 
' J engraved on the silver handle. In 1948, 
Willard Hrown and Mee Brown . 
ond the British Columbia Section currently 
Mr W. F. Littl possessors of the by now completely en 
HOW 
Magdsick graved gavel, presented to the Society a 


Me Ward Harrison ond Mra, Herrison 
Mr George 8. ¢ rampton 
Mr G. H. Stickney gavel, subsequent names being engraved 


silver mounted anvil to accompany the 


Member. Emeritus present were also thereon. A number of the Sections and 


ssked to stand for the assembly's ap Chapters have been especially successful 


plause, Present were: Robert B. Burton, in capturing this award. Those groups 


Sr., Oliver hk. Hogue, Leonard V. James, which have won it more than once are 

W rT. Reace, Edwin DD. Tillson, and C New York Seetion, seven times a winner; 

\. B. Halvorsor well as J. L. Stair Cleveland Section, ten times including 

und George H. Stickney, Past Presidents the Society's two trips to the West Coast, 
The banquet ceremonies concluded San Francisco, in 1939 and Pasadena in 

with te traditional presentation of the 1950; Southern California twiee; Roeky 

President's Pin. to Dr. 8. G. Hibben Mountain Section twice: and New Or 
placed on his lapel by incoming Pres leans now a third time winner 


AWARD 


PRavet, GAVE! Another award hotly contested is the 
Among other Society awards, two are 1.E.S. President's Cup, also known as the 
sgerly sought at each Conference. Onc Law Trophy. Winner this year was Keith 
e the Gavel Award, which goes each Nesbitt, Sachs Electrical Supply Co., 
year to the Seetion or Chapter having the Akron, Ohio, who also won in 1949 at 
reest attendance present in percentage French Lick 
of total Seetion membership, times miles This silver cup was presented to the 
travelled. The gavel and accompanying Society by Clarence L. Law, President of 
mvil was won again (as in 1951 and in the Society in 1923-1924. The trophy 
140) by the New Orleans Seetion. The is placed in competition at each National 
Award was reeeived for the Seetion by Conference and on an IS hole handicap 
Ceeil Paslay, Southern Regional Vic« basis. Winners’ names are engraved each 


President. Second in the gavel contest year. It was first won by George Ains 


NEW DISPLAY featured LE.S8. publications at Chicago National Technical Con- 

ference. Convenient racks hold examination copies of various publications and 

order blanks are at hand. Display is executed in royal blue and gold, fully 

illuminated. This publications exhibit and its twin will be available for use by 
Sections at I.E.8. 1953 Regional Conferences. 
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worth at the Briarcliff Convention is 
19: 


MEMBERSHIP AWARDS 

During ceremonies at the President's 
Banquet Thursday evening, cash awards 
were made by Richard G. Slauer, Mem 
bership Chairman, to winners of the See 
tions and Chapter Membership Contest. 
Awards were made to: 

Group I Northern California Section— 

lst prize 
Southern California Section — 
2nd prize 
Group II Twin City Section—ist prise 
Southwestern Section——2nd prize 
Group III Rocky Mountain Section 
ist prize 
British Columbia Section-— 
2nd prize 
Rochester Section—3rd prize 
Group IV Arizona Chapter ist prize 
Oklahoma Chapter — 2nd prize 
Roagine TWENTIES PARTY 

Anyone who figured roaring twenties 
clothes didn’t do anything for them in 
their teens so couldn't do much now, 
learned better Monday night, September 
8. This party was terrific. Roaringly 
terrific, and loads of fun. The Grand 
Rallroom was decorated for one huge 
“blind pig.” Beaded, knee length dresses, 
bandeaus and French heels turned the 
clock back 25 years, and dropped that 
many years of care from hundreds of 
shoulders 

The response was really tremendous, 
and was especially evident in the Section 
participation in Roaring Twenties skits. 
Winner was the New Orleans fection, 
with a sextette of Max Sennett bathing 
beauties in a cute routine. Throwing 
dignity aside to present this were: Ceeil 
and Beth Paslay, Harbert and Jane 
Gregory, Jake and Elaine Gensburger, 
George Segel, M.C. 

Twin City Seetion wowed the crowd 
with skits involving Red Grange (in a 
football suit about five feet broad), An 
drew Volstead, et al. Their seeond place 
prize was taken by: Carl T. Bremicker, 
M.C. Louis J. Riegert, R. E. Olsen, W. T. 
Marek, R. D. Coons, J. O. Kvalsten, L. B. 
Paist, Lawrence Johnson, Dan Greene, 
John Williams, Lyman G. Hamilton, Wes 
Cotie and R. E. Steele. 

Chieago Section revived Jack Asch and 
his Melody Boys, with a dance band so 
good everybody thought it was profes 
sional. Can a man be a good engineer 
and still play this good for a jazz band? 
Believe it or not, those hepeats were Dan 
Dunne, Jack Neuhauser, Joe Schneller, 
Allen Benjamin, Jim Freeze, Les Schoen- 
brodt and Chet Thorsen, M.C, 

More unsuspected talent was furnished 
by the Canadian entry, a roving group of 
troubadours with a terrifie act. Bill Dal 
rymple (Toronto) is as good with an 


(Continued on page 17A) 
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TURRET 
LAMPHOLDERS 


Buyers look for these features 


EASY RELAMPING—To relamp G-E Turret lampholders, maintenance 
@ men simply push lamp against either spring-backed contact plate, slip 
other end in place. 


TOUGH CONSTRUCTION — Steel Turret lampholders don’t crack or 


@ break during relamping. Lamp and starter sockets take rough handling, 
are built for hard usage. 


SURE GRIP — Spring-backed contact plates of Turret lampholders keep 
@ lamp pins fixed positively in position. No lamp safety-guards are required. 


SMART, PRACTICAL SHAPE —F lush back of Turret lampholder makes 
@ neat, finished end-plate for fixture—eliminates need for extra trim, It 
permits mounting fixtures end-to-end for continuous lighting installations. 


Turret lampholders offer all these features—plus the value of the General 
Electric name. So specify the brand in biggest demand—G-E Turret lamp- 
holders. For further data, write Section Qi7-1087. Construction Materials 
Division, General Electric Company, Bridgeport 2, Connecticut. 


*Registered Trade-mark of General Electric Company 


Gon com pu your in 


THIS SIMPLE ACTION 
of Turret lampholders is fast 
becoming a must with users 
of fluorescent lighting. PUSH 
—and the lamp depresses the 
spring-backed socket. TWIST 
—and the pins are seated. 
POP — and into place goes 
the new lamp. The entire re- 
lamping operation can be 
done in a matter of seconds, 
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Wherever there 
is light... 


For visual signals, for controlled distribution of light, for colored 


floodlighting effects, for intense concentration of light in beams or 


for uniform coverage of limited areas, Kopp lenses, color filters or 


roundels give the control and modification desired. Whether it be a 


traffic signal lens designed to concentrate the beam in the area 


where it is most easily perceived by motorists, or an indicator 


light to warn a housewife that one of her appliances is in operation 


Kopp engineers can develop the most effective design, and Kopp 


craftsmen produce parts that are accurately made and dependably 


uniform in color, dimensions and transmission value. 
Our well-staffed, modernly-equipped laboratory is prepared to 


study your requirements and develop designs that will meet your 


most exacting specifications. 


KOPP GLASS, Inc. 


SWISSVALE, PA. 
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Where Credit Is Due 


PUBLICITY STAFF at work in the press room, putting COMMITTEE MEMBERS — National Technical Confer- 

the daily bulletin to bed. Photo shows Burr Martin, Ernie ence: Standing, W. R. Kaiser, Carl Jensen, C. B. Pederson, 

Gallet, Bob Santmyers, and Jim Chambers. Other members A. P. Larson, E. E. Elliott; seated, Charles Johnson, Lois 

of the Committee are out beating the next day’s deadline. Fetherston, Glenn G. Boyd. Complete listing of committee 
personnel can be found on page 22A. 


(Continued from page 144A) Lighting Study Projects in Public 
Buildings and Private Institations 

Illinois Room K. 8S. Rogge 
Bus Allison with a banjo. This troup, in Lighting Study Projects in 


accordian as anything you'll hear, ditto 


Industry 
Bert Wilson, M.C., Fred Mayberry, Max 
Strang and Wolfe Nottelman Recommendations 
Room 
Research Fund Trustees 
for this party. They'll always regret it. and Executive Committee 
Room 188 W akefield 


addition to those mentioned, included: 


More Sections should have prepared 


> 
LapIEs PROGRAM National Te-hnical Conference 


The 257 ladies present at the confer Committee 

Illinois Room 
Street & Highway Lighting 
gram planned for them. Over 100 got up Committee 


before daylight to attend the Don Me American Room FD. Wyatt 
School Lighting 1M. Choerltor 


ence participated fully in the fine pro 


Neil Breakfast Club radio program. 
Even more attended a get-aequainted CONFFRENCE BULLETIN 
coffee hour and “Know Chieago” tour. A The French Lick Conference in 1949 
fashion show and luncheon at the Wedge started something, with a daily news 
wood Room of Marshall Field's, luncheon paper which has been a popular feature 
at Kungsholm Restaurant of miniature of every conference since. The Chicago 
opera fame, bridge parties and guided ‘Committee must have been packed with 
tours were only a few of the numerou rrofessional All news was hot, timely, 
events planned for them accurate and amusing. Not a corny word 
a . registered 859 delegates, mostly in the 
Lois Fetherston, Architect, as Chair 
first five minutes or so it seemed. 
man of the Ladies Program, was their Photo Credits... 


gracious hostess throughout the week 


ComMitrer MEETINGS in a single issue All copies were quickly 
i 
A lot of work was done behind scenes sought and frequently saved. Further 
at the Edgewater Beach. Separate rooms more, it ran to a two page daily, ready 
were set for breakfast. luncheon and al! so early the committee must have worked 
day to accommodate the numerous com all night 
mittee meetings held throughout the Con While a daily newspaper may not be 
ference A partial list, as follows, indi earmarked for the archives, at least it 
cates a great deal of I.E.S. work went gets wider and more immediate attention 
forward that week. Seme committecs than other published material This 
mecting were year’s exeellent edition was assembled 
Committee Chair and published by the Attendance and 
Local Activities 
IMinois Reoota A. H. Manwaring 
Progress —Balmoral Room T C. Sargent Photographs for this issue and for 
Papers— Illinois Roos R. M. Zabel the Scrap Book were taken by Gus < 
Nomenclature— Balmoral Roor Db. M. Pinch pected all along) responsible for the pro 
Standards of Quality and Quantity Eckel, Electrical Construction and f nal result - th eredit eolumr 
Willard Allphin Maintenance, shown above in action; 
and by Bob Blatt Electrical World, 
errace L. J. Sehrenk 
Daylighting both McGraw-Hill Publications. 


North Terrace R L. Biesele, Jr 


Publicity Sub Committee under the 
Chairmanship of William R. Kaiser. For 


a clue to the professional talent (sua 


at the end of this report for the list of 


editors, high powered publicity men and 


(Continued on page 19A 
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HERES REAL 


A NEW LEAD-LAG BALLAST 


@ AT SERIES BALLAST SIZES 
@ AT SERIES BALLAST ECONOMICS 
@ FOR ALL SLIMLINE LAMPS 


Lead-lag dependability in a series ballast “package” IS NEWS. This 
means longer lamp life, stroboscopic correction, reduced maintenance 
. . « PLUS the size, weight, price and power-loss advantages of a 
series ballast. This adds up to the mew Westinghouse Lead-Lag 
ballast for all slimline lamps. Get the complete story on this new 
design in ballasts. Send for B-5614, Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, Pennsylvania. J-04316 


you can SURE... its 


Westinghouse 


LIGHTING DIVISION 


Edgewater Park, Cleveland, Ohio 
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(Continued from page 17A) 


ad managers who comprised the commit- 
tee. 
INCIDENTAL INTELLIGENCE 

A Past Presidents’ luncheon was held 
during the Conference for 14 Past- Presi 
dents attending. Present at the luncheon 
were: Messrs. Sturrock, Goddard, Tayler, 
Hardacre, Wakefield, Williams, R. B. 
Brown, Jr., Willard Brown, Stair, Little, 
Magdsick, 


Stickney. 


Harrison, Crampton and 


Displays in the Passagio were spon 
sored by L.E.S. Headquarters (Clayton 
E. Ellis in charge) and several 1.E.S8. 
Regions. 

Milwaukee Section worked all week 
promoting their city for the 1955 Con 
ference. Not official yet, though. 

V.LP.’s at the head table were: 


President 8. G. Hibben and Mrs. Hibben 

Dr. John Aldington, who presented greetings 
at the opening session from our sister soci 
ety in England, and Mrs Aldington 

Herbert Magdsick, 1952 Gold Medalist of 
LES 

Hoyt P. Steele, Chairman National Technical 
Conference, and Mrs. Steele 

Everett M. Strong. Vice-President of I.F.S 
and Mrs Strong 

Homer Waring, Vice President of LES... and 
Mrs. Manwaring 

M. Jones Vice President Elect of 

and Mrs. Jones 


Clarence Pederson Vice Chairman Confer 
ence Executive Committee, and Mrs Peder 
son 

Charlies Laupp Vice President Midwestern 
Region, and Mrs. Laupp 

Clarence Keller, General Secretary, and Mre 
Keller 

R. A. Hartenstein, Treasurer, and Mrs. Harten 
stein 

C. L. Crouch, Technical Director, 1.E.8. 

Ruby Redford, Editor of 
NEPRING 

Dex Hinckley, Executive Secretary of LES 

Clayton E. Ellis, Advertising and Promotion 
Manager for the Society's Publications, and 
Mrs. Ellis 
The Color Session Thursday afternoon, 

alone was worth any expense, time or 
travel to the Conference. These were all 
invited papers for which no preprints 
exist. A most worthwhile program for 
those present, however. 

The Residence Lighting Forum Session 
Friday morning had meat for engineers 
and excellent material for visiting ladies 
as well. 

The Illuminating Engineering Society 
extended official congratulations during 
the week to the American Society of 
Civil Engineers on the occasion of its 
centennial. 

Three I.E.S. members addressed the 
Centennial of Engineering also conven 
ing in Chicago. President Hibben spoke 
Tuesday morning, bringing this Society's 
greetings. Willard C. Brown, Manager, 
Application Engineering Department, 
General Electric Co., addressed the Sym 
posium Session on Communications at the 
Sth Street Theatre Friday morning. Mr. 
Browns topic was “100 Years of Light 


ocTOBER 1952 


Canadian 
Southwestern 
Pacific Northwest 
Midwestern 

East Central 
Southern 


Great Lakes Sy 


1.E.S. Regional Conferences, 1953 


March 23 24 


Chateau Laurier 
Ottawa, Ont. 
Hotel Baker 
Dallas, Tex. 
Multonomah Hotel 
Portland, Ore 


Minneapolis, Minn 


Hotel Lord Baltimore 
Baltimore, Md. 
Sedgefield Inn 
Greensboro, N.C. 
racuse Hotel May 25-2 
yracuse, N. Y. 


April 12-14 

April 23-24 

April 30 - May 1 
Tentative) 


May 14.15 


May 18.19 


and Lighting One of Mankind’s Great 
est Benefactors.” R. L. Oetting presented 
a paper also on “100 Years of Light and 
Lighting” at the Centennial Session of 
the A.1.E.E. at the Congress Hotel, Wed 
nesday morning. C. L, Crouch, LE.S. 
Technical addressed the 
\.S3.M.E. on “Lighting as a Means of 


Promoting Safety” on September § 


Director, 


Aileen Page (General Electric) and 
Jan Reynolds (Sylvania) were both on 
television during the Conference. LES 
and its activities were well publicized by 


both these lighting specialists. 


TeCHNICAL PAPrRS 
For the record, the papers program 
consisted of the following: 


Opening Session 


Monday Morning —- September 5 

Presiding Hoyt TP. Steele, Executive Vice 
President, Benjamin Electric Mfg. Co 
Des Plaines, Illinois; Chairmen, National 
Technical Conference 

Call to Order Samuel G. Hibben, President, 
INuminating Engineering Society 

Address of Welcome Major Lenox R. Lobr 
President, Museum of Science and Indus 
try of Chicago, and President of the Cen 
tennial of Engineering 

Response Samuel G. Hibben, President, I 
luminating Engineering Society 

Report of the General Secretary Clarence C 
Keller, Vice-President in Charge of Sales 


Holophane Company, Inc, New York, 
N.Y 
President's Address Samuel G. Hibben, Di 


rector of Applied Lighting, Westinghouse 
Electric Corp., Bloomfield, N. J 

Our Society in 1952-53 Everett M. Strong 
Professor, Electrical Engineering. Cornell 
University, Ithaca, N 

Presentation of Fellows in 1952 President 
Samuel G. Hibben 

Awarding of LE.S. Gold Medal to H. Herbert 
Magdsick Executive Engineer, General 
Electric Co., Cleveland, Ohio President 
Samuel G. Hibben 

Announcements by Chairman, Conference Ex 
ecutive Committee-—Ralph Raymond, Gen 
eral Sales Manager, Commonwealth Edi 
son Co., Chicago, 


General 
September 8 


Technical Session 
Monday Afternoon 


Session Chairman William FP. Lowell, Jr., 
Sylvania Electric Products, Inc., Salem, Mass 
Discussion Organizer—Dean Farnsworth, U. 8 


Naval Submarine Base, New London, Conn 
1. Are We Confusing “Eyes” with “Vision” 
D. B. Harmon, Austin, Texas 
2. Brightness Difference Basic Factor in 
Suprathreshold Seeing 8. K. Guth, A 
A. Eastman, R. C. Rodgers, General Elec 
trie Co, Cleveland, Ohio 
$. Sithouette Lighting of Small Diameter 
Wires Willard Allphin, Sylvania Ele 
tric Products, In Salem, Mass 
4. Brightness Discrimination Data for the 
Specification of Quantity of Iltumination 
H. R. Blackwell, University of Michi 
gan, Ann Arbor, Mich 


Teehnical Session Sources and Circuits 


Tuesday Morning — September 9 
Parallel Sessions) 


Session Chairman Kirk M. Reid, General 
Electric Co, Cleveland, Ohio 
Diacussion Organiwzer—George 8. Evans, West 
inghouse Electric Corp. Detroit, Mich 
Lamps and Lighting A Vision of the Fu 

ture— Dr. J. N. Aldington, BS PhD, 


Inst & FAES,, 
AM.LE.F Siemens lectric Lamps & 
Supplies Ltd, Preston, Lancashire, Eng 
land 

5 Low Pressure Mercury Diecharge iit 


— George Meister and T. H Heine, 
Westinghouse Electric Corp., Bloomfield, 


N. J 
6. The Physical Basia for Some Aspects of 
Fluorescent Lamp Behavior EB. F. Lew 


ry, Sylvania Electric Products, Ine., 
Salem, Mase 
7. Evaluation of Color Rendition by Fluo 
reacent Lamps An Exploratory Study 
a. a Barr, C. N. Clark, J. Hessler, 
General Electric Co., Cleveland, Ohio 


Technical Session — Sources and Circuits 
Tuesday Afternoon 


Parallel Sessions) 


September 9 


Seasion Chairman—Louis E. Barbrow, National 
Bureau of Standards, Department of 
Commerce, Washington, D. © 
Diecuasion Organizer Ellery H. Raddin, 
Champion Lamp Co, Lynn, Mass 
13. Reflectorized Mercury Lamps and Their 
Industrial Applications E. Noel, E. 
A. Lineday, General Electric Co Cleve 
land, Ohio 

14. A New Lead Lag Ballast for Discharge 
Lamps Cc. H. Barns, H. BE. Bachman, 
Westinghouse Electric Corp. Cleveland, 
Ohio and Bloomfield, N. J. 

15. New Fluorescent Lamp and Ballast De- 
sien for Rapid Starting—A. EB. Lemmers, 
W. W. Brooks, General Electric Co, 
Cleveland, Ohio 

16. Characteristics and Applications of High 
Frequency Fluorescent Lighting —J. H 
Campbell, H. BE. Schultz, D Kershaw, 
General Electric Co., Cleveland, Ohio 

(Continued on page 20A) 
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Northeastern Reguon 
H. Neil Melnatyre, New England Section 
General Electric Co. Lynn, Mass Flue 
rescent Fleedlighting for an Airport 
South Pacifie Region 
*Rey E. Bevan, Southern (California Section 
Southern California Edison (Ce Beverly 


Hille, Cal Lighting for Beverly Vista 


Community Charch 
*Paper to be read by Lt. Col J. W Howard 


Progress Report 


Wednesday Evening — September 10 


Preavding Theodore C. Sargent. Sylvania 
Electric Products, In Salem, Mase 


Chairman, Committee on Progress 


PROGRESS COMMITTER 


Report of Lighting Progress 1951-52 


Technical Session Applications 
Thursday 
Section Chairman Howard L. Wright, Curtis 
Lighting of Canada, Ltd. Toronto, Ont 
Discussion Organizer—-Ray P. Teele, National 
Bureau of Standards, Department of 
DON'T FORGET It's New York in ‘53. Headquarters staff will welcome visi- Commerce, Washington, D. ¢ 


| tors. A. D. Hickley. Executive Secretary; Ruby Redford, Editor; C. L. Crouch, 26 Tests Aimed at Realistic Maintenance 
FPactors—K. L. Octting and J. W_ Tuttle 


September 11 


Morning 


' | Technical Director, and C. E. Ellis, Advertising and Promotion Manager, wear ; 
General Electric Co. Cleveland, Ohio 
welcoming grins 27. Time Versus Luminous Ceilings——D. FE 
Spencer University of Connecticut 
Storrs, Conn.; L. FL Martin, Martin Elec 
vente and Consultant, West tric Products, Ine. Somerville. Mass 
shouse Electric Corp., State College, P®. 54 positioning of Directionally Adjustable 
he il Sess ghting Standard Practice of Street and Highway Merle Kec k, Westing 
I Morning September Street and Highway ighting house Electric Corp.. Cleveland, Ohio 
yan as Aileen M. Page. General Electric Co 
Session, Kee The Kinerama os an Evaluator in Avia Cleveland. Ohio 
j f ana a! C, Breckenridge, Ne 30. Developments in Submarine and Small 
ft Randa enal of Standards, Department Vessel Lighting—-Dean Farnsworth, U. 8 
Detroit Stee ducts ¢ M { Commerce, Washington ,D. ¢ Naval Submarine Base, New London 
‘les " Kk A. Boyd ' Technical Session General 
Mivt \r Arbor, Mict Wednesday Morning September 10 Technical Session Color 
\ ! ' n 
hint Sesion Charrman G. W. Beals, The Miller Thursday Afternoon September 11 
elias, Tes “ Company, Meriden, Cona 
Us Discussion Orgamaer —-D. M. Pinch, Univer Session Chairman Roy A. Palmer, Duke 
art (wens. Ford { California, Berkeley, Cal Power Co N. 
4 n nal Method of Computing Coeff *The Expressiveness of Color Ralph M 
| Met i ' and } ents of Ut ation and Illumination on Evans Eastman Kodak Co Rochester 
Pred Koom Surfaces — J. BR. Jones, J. J. Neid N.Y 
ae hard. Westinghouse Electric Corp., Bloom Light. Seund and Motion Films 
*Color Television —- C. M. Hoyler, R.C_A. Lab 
Control and Measure of Directional Flux oratories, Princeton, 
Dallas, Texas: st the Task — George P. Wakefield, F "Invited Papers 
3 \ { Seb Tasks J_M. Ketch Closing Business Session 
t Alien, General Electric Co. Cleve Presiding OSairman Hoyt P. Steele Execu 
j ‘ and. tive President tenjamin Electr Manu 
“ Cost and ¢ fort Appraisal of Industrial facturing Company Des Plaines, Il 
sad Systemes J. Taylor, KR. Chairman National Technical Conference 
Day Brite Lighting Ine New Committee 
: Report of the Committee on the Presi 
A «! Su Peehs dent's Address 
ara K ler af Lighting Serviee Forum 2 Report of the Resolutions Committee 
- Wednesday Afternoon September 10 Technical Seasion 
oh ‘ Preaudin lee Tayle Detroit Edison 
Altes Detroit, Michigan.: Cheirman Forum 
Lighting Se we Come 
hnical Seanios Outdoor Lighting teat Friday Morning — September 12 
fueeday Aft September Presiding Session Chairman Jan Reynolds 
Sylvania Electric Products, Inc 
‘ New York, N.Y 
‘ 
Chairman Residence Lighting Forums 


Committee 


k A Study of Pier Mirror 


Pittsburch. Pa The How Doe You I 


\ t Relig of Syrian Mosqu INumination Edith L. Buchholtz, West 
‘ » tireat Lakes Re nghouse Electric Corp. Bloomfield, N. J 
‘ Ma Ka ne Michigan Section: Cor An Interior Designer Looks at Lighting 


Marianne W illisch Interior Designer 


Rer His Kitchen 


nder Westinghouse Electric 


odels 


ed « 
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‘ Relighting of a Church Chicago, | 
trie nd Engineers Architects, Chicage Corp., Bloomfield, N 
Met ‘ Re i a the Banking F for 
Marsh, Penns Hell Sav nim ‘ Cont: 
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World's Largest Airvort Terminal Building 
Features Custom-Designed Fixtures 
and New: Lightieg Application Techniques: 


Design of the Terminal Building was by Theodore 
Eichholz (deceased), under the guidance of Allegheny 
County Department of Aviation with the capable 
supervision of Director John B. Sweeney and Chief 
Engineer Edward G. Messner and with the assist- 
ance of Consulting Architect Joseph Hoover. James 
Paul Warner, consulting electrical engineer, is re- 
sponsible for the airport's entire electrical system 
The lighting facilities for this project were installed 
by Daniels Electric Equipment Co. and The Howard 
P. Foley Co. The distributor was Graybar Electric 
Co., Inc 


The unusual fixture which occupies the center of the 
rotunda ceiling is an adaptation of Garcy’s No. 8440 
Louverall. Note the customized treatment of the louverall 
area ... conforming to the converging lines of the build- 
ing which forms the segment of a circle. A wide variety 
of other Garcy stock and custom-design fixtures were uti- 
lized to meet the unusual architectural and lighting re- 
quirements involved. No matter how complex or unique 
your lighting problems may be, your nearby Garcy Repre- 
sentative can help you solve them efficiently, satisfactor- 
ily, economically. 


UPPER RIGHT 


View of Rotunda showing specially designed louverall area 
conforming to radial design of building. Continuously mounted 
troffers also follow this design. 


LOWER RIGHT 


View of South Dock showing variety of Garcy lighting equip- 
ment used in project. Modular and continuous louverall sections 
are shown at left, while individually mounted louvered alumi- 
num troffers are used in center. Cove lighting is provided by 
Garcy Adda-Strip. 


Write for copy 
of new Gorcy 
Cotolog 


GARDEN CITY PLATING & MEG. CO. 1760N. Ashiond—Chicage 22, Iilinois 


ocToORER 1952 


‘ et 
\ 
4 
= Uitte 
* 
_ 
og! 
4 
. 
4 
BS 
21A 
. 


con ference 


worked through Mrs. Carl A. Basedow 


operation Mrs. Erie H. Charch 


"eines, 


Kaymond 


Tayler 
Turner, Jr 
Waterman 


mittee 


les N. Laupp 
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Historian 


Chairman, Morrie M. Poe 


in on Average 


Phils A. J. Morrelli 
adeiphia, Pa 
im Bath Hotel Sub Committee 
Kelly Lighting 
Chairman, Carl F. Jensen 
Fugene W BK. 8. Benson, Jr Paul F Kauffman 
‘ Cleveland William I. Crockett William H. Miller 
Claude L. Godshall Edwin L. Riego 
Frederick H. Heints Philip C. Sewersby 
James Weeks 


and this Ladves Reception Sub Committee 


may be sure Mies Lois Fetherston 


Mrs. Wm. K. LeBold 
many months Mrs. Glenna G. Boyd Mias Ethel Lundquist 
Miss Mary Campbell Mrs. RK. Ralph Lusk 
Mre. Jas KR. Chambers Miss Sophia Malicki 
Mrs. Jack N. Neuhauser 
Mre ©. W. Clarkson Mise Lucile Patton 
Committee Mre. Raymond C. Close Mra. C. B. Pederson 
Mrs. Darwin Curtis Mrs. John W. Peterson 
Mre. RJ. Diefenthaler Mra Morris M. Poe 
Mre. Ernest FE. Elliott Mrs. Ralph Raymond 
Pederson Mrs. Adolph Frankel Mrs. Edwin L. Riego 
Mre GK. Hardacre Mrs. Maurice W. Ross 
er Mra. Fred. Heints Mrs. L. K. Schoenbrod 
Mre. Carl PF. Jensen Leon J. Segil 
Mre Chas. E. Johnson Mrs. Hoyt P. Steele 
Mrs. William R. Kaiser Mrs. Chester B. Thorsen 
Mre P. Larson Mrs. Fred W. Wakefield 
Mre ©. K. Lambka Mre. William A. Weibel 
Charles N. Laupp Mra Carl W. Zersen 


Chairman 


following for 


Henjamin Electric 


National Bureau 


D. ¢ Roy Lighting and Decorations Sub Committee 


Charlotte Chairman, Arthur P. Larson 
estinghouse 
J Wiliam M. Coffey Edwin L. Riego 
John F. Goodwin Leon J. Segil 
m mittee Albert M. Koga Frank J. Vodicka 


Ellen H. Witte 


Detroit Edison Co 


Reception Sub Committee 


Chairman, Charlies E. Johnson 
Martin 


Paging Charles K. Lambka 


Leslie B. Carison 
Clarence W. Clarkson Louts Liv astro 
Raymond (ierald Marks 
Dan Dunne J A. Peterson 
Gerdon C. Fowler John W. Peterson 
Stanley A. Frambarg Macrice W. Rows 
D. William Fuller William A. Weibel 


hard Slauer 


lowe 


sifrmen 


mmillee 


non wealth Leonard V James R. Weiss 

Earl G Koehler Leonard F. Yuknis 

Pedersen Carl W. Zersen 
Boyd 
es N. Loupp Honorary Members Past Presidents 

Chairman, J. L. Stair 

Johnson Kegional Vice Presidents Past. Present 
R Ka and Elect 

enna All Midwestern Kegion Chapter and Section 
Appointees 


Sports Sub-Committee 


Chairman, Jack N. Neuhauser 
Andrew P Burnett Joseph A Schneller 
Leland E. Mirus Joseph A. Tills 
arf Transportation Sub Committee 
Chairman, Eric H. Charech 


Robert J. Mors 
Elliott M. Nesvig 


Ernest H Gallet 
J. Kempner 


b Committee 
Kaiser 
Martin Section 


Post wei'er 


William A. Weibel 


sland 
Santmvers Representative fe Centennial eof 
eenstein Engineering 
Francis Wyatt 
ttee 
Chicage Se n Offcers 1952 
— Chairman, R. Ralph Lusk 
tickey 
Chairman Will A. Weibel 
Secretary Treasurer, James R. Chambers 
Board of Managers 
Rieg Ca \. Basedow William K. LeBold 
Charles K. Lambka Mlarence B. Pederson 


Deadline january | for 
1.E.S. Gold Medal Nominations 
January 1 is the closing date for 1 
ceipt of nominations for the 1.E.S. Gola 
Medal 
award of the Society, are invited from 
all members for consideration by the 
Medal Award Committee. 
The LE.S. Gold Medal is awarded to 
give recognition to meritorious achieve 


Nominations for this, the highest 


ment which has conspicuously furthered 
the profession, art or knowledge of illu 
minating engineering The 
should 
nominations for the Award. 


following 


points be observed in making 


(1) Candidates need not be members 
of the Society, nor citizens of the United 
States and Nominations 


Canada. may 


be made at any time by any member of 


the Society by presenting to the General 


Secretary at Society Headquarters the 


name of the individual whose accom 
plishments in his field are deemed worthy 
of such field of 


engineering, design, applied illumination, 


recognition in the 


opties, ophthalmology, lighting research, 


education, or administration and man 
agement. 

(2) In order for a 
considered for the award of a given year, 


a letter requesting consideration of the 


eandidate to be 


proposed eandidate shall be delivered at 
the General Office of the Society before 
January 1 of that year 

(3) Nominations and records on file 
in the General Office from previous years, 
as reviewed and referred to the next 
year’s committee by the previous Medal 
Award Committee, will be given consid 


eration along with any new nominations. 


TV Studio Lighting 
Subject of Two-Day Clinic 

The improvement of television pictures 
through the better lighting in TV studios 
is the subject of two two-day Television 
Studio Lighting Clinics being held at the 
General Eleetrie Lighting Institute, 
Cleveland, the week of October 13. 

Sessions at the clinics are conducted in 
a model studio, built in the Institute's 
auditorium. Television cameras are used 
to take pictures of actual lighting situa 
tions and monitors show how the camera 
sees the sets and performers. 

The first day's program consists large 
ly of diseussions of the tools involved in 
the various light sources 
available and their camera 
tubes and their characteristics and ad 
justments. The second day will be de 
voted to the aspects of selecting and in 


studio lighting 
selection, 


stalling lighting equipment, the control 
of lighting and the integration of light 


with other studio requirements. 


Telecast continued on page 254 
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now, a new high in seeing comfort 
through sensationally -increa 


UPWARD 


W, approximately 44 of light is directed urwarD 
a completely new, precedent -shattering concept of 
unit design! The new Benjamin Task-Mastee™ is 
Giiedern solution to the brightness ratio problem. By 
ims greater upward flow of light with a new high of 
shielding, Task-Master™ doubles, even triples, 
present standards for industrial seeing comfort. In addition 
to -increased light and lamp shielding, 
features revolutionary new, easier methods 
a _ of installation aad maintenance, such as those illustrated 
below. Send for Pree “Task-Master” Bulletin, giving | © 
further details. Write for Bulletin AD 5906. Benjamin | 
Electric Mfg, Gos Dept. 1, Des Plaines, 
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BENJAM! through Electrical Distributors | 
on the Rxture. bp / j 
ewey trom the unt Aveiable > 
ENAMEL 
LONGITUOINAL 
PRE-WIRED—NO WIRE SPLICING Delivered - 
wih connections mode wp to terminal \ 
block Branch crcurt wire comes 
through spine support, entire length of { \ 


extended lamp life 


operating from 


SOLA 


Constant Wattaae 
ransformers 


A direct relationship exists between proper input voltage and mercury vapor 
lamp efficiency and life. The following facts about this relationship were 
recently published in leading trade journals: 


‘ite is shortened through overheating from overvoltage 
Mercury vopor lamps extinguish with 15°. undervoltage 
light ovtput is cut 15 to 25% with 10% undervoltage 


Sola Constant Wattage Transformers continuously and automatically supply 
constant wattage within 2% regardless of line voltage fluctuations as 
great as * 15%. This new application of the patented Sola Constant Voltage 
Principle assures operation of mercury vapor lamps under the same con- 
ditions for which they were designed, resulting in: OUTDOOR TYPE CAT. NO. 77001 
IS ILLUSTRATED HERE. 
Sevings of lomp replacement cost, lobor exp ond i i of relamping. 
Dependability, since lomps will not extinguish until voltage drops te 75 volts. 
Maintained light ovtput constant within + 3% even with +15% voltage fluctuation. 


tion are described in a bulletin now available. 
Write for your copy of BULLETIN C.MV 166 


Electrical and mechanical specifications and other 
benefits of requiated mercury vapor lamp opera O LA Boor amp 
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(Continued from page 224) 


IT SEEMS TO ME 


Moving Striations 
In Fluorescent Lamps 
The characteristics of moving stria 


tions in fluorescent lamps run on dc 


have been discussed in the literature! 
much more characteristics. 
Pig. 1 is a with the 
camera focused on a 40-watt fluorescent 
The 
right 
that 


the movement of inhomogeneous regions 


than a-« 
picture? taken 
lamp phosphor 
film in 
angles to the 


discharge (no 
this camera is moved at 
discharge axis so 
such as moving striations can be studied. 
The discharge axis is horizontal in this 
picture so that The 
Faraday dark space separates the cath 
ode glow from the positive column. It is 
at the left in the first half cycle; at the 
right in the second. This picture is from 
a short length of film, one cycle long, 
taken from a much longer film of identi 
The discharge had been 
The eye, of 
even the 


time is vertical. 


cal sequences. 
running for some time 
course, can not see 120-eyele 
darkening between half cycles. As in the 
dc ease the striations are a low current 
phenomenon, only 
early in the cycle in standard 40-watt 
operation. The striations move toward 
the cathode although they are obviously 
ereated by electrons from the cathode. 


The fact that the cathode, rather than 


therefore occurring 


CATHOOE 
CYCLE 


CATHODE 
HALF CYCLE 


Figure 1. Moving film picture of 40- 
watt fluorescent lamp discharge (no 
phosphor) running on standard 420 
milliampere ballast. Axis of lamp is 
horizontal and extends from one arrow 
to the other. One complete cycle of 
operation is shown. 


OCTOBER 1952 


Society Events 


October 9, 1952 
New York, N. ¥ 
December 11, 1952 Meeting of | FS Coun 
cll, New York, N.Y 
March 23-24, 1953 


Chateau Laurier 


Meeting of 1.E.S Council 


Canadian Regional Con 
ference (Mtawa, Ont 

April 12-14, 1953 —- Southwestern Regional 
Conference, Hotel Baker, Dallas, Texas 

April 23-24, 1953—— Pacific Northwest Regional 
Conference, Multonomah Hotel, Portland, Ore 
April 30-May 1, 1953 


gional Conference. Minneapolis, Minn 


Midwestern Re 
Tenta 
tive) 

May 14-15, 1953 — Past 
Conference, Hotel Lord Baltimore 
Md 

May 18-19, 1953 Southern Regional Con 
ference, Sedgefield Inn, Greensboro, N. © 
May 25-26, 1953 —‘irest Lakes Regional 
Conference, Syracuse Hotel, Syracuse. N. Y¥ 
September 14-18, 1953 INuminating En 
gineering Society, National Technical Confer 
ence, Commodore Hotel, New York, N.Y 


Central Regional 
Baltimore 


Industry Events 
October 6-8, 1952 


Electrical Distributors, Fall 
Pacific Zone, Hotel del Coronado, 
Calif 

October 13-17, 1952 
American Institute of Electrical 
New Orleans, La. 

October 20-21, 1952 — National Farm Elec 
trification Conference, Hotel Statler, Detroit, 
Mich. 

October 20-24, 1952 40th National Safety 
Congress & Exposition of the National Safety 
Council, Chicago, ID 

Movember 10-13, 1952 National Electrical 
Manufacturers Association, Haddon Hall Hotel, 
Atlantic City, N. J 

Movember 17-19, 1952 —- 39th National For 
eign Trade Convention, Waldorf-Astoria Hotel, 
New York, N. ¥ 

Movember 19, 1952 — 34th Annus! Meeting. 
American Standards Association, Waldorf 
Astoria Hotel, New York, N.Y 


National Association of 
Meeting of the 
Coronado, 


Fall General Meeting, 
Engineers. 


the anode, causes striations has escaped 
experimenters studying striations on d-c. 

A picture similar to this showing the 
first one-quarter of a cycle appeared in 
this publication. That picture was taken 
using a rotating mirror and showed, in 
addition, pulsations in the light through 
out the full length of the discharge. They 
would be horizontal bars in the picture 
presented here. A resistive ballast was 
used by Culp? while a standard inductive 
ballast was used for Fig. 1. 
using it was discovered that high 
resistance ballasts of 10,000 ohms elimi 
nated Thus 
that the pulsations occur only in circuits 
which have lower ability to filter or regu 
late the current fluctuations. The chang 
ing intensity of the discharge is probably 


In studies 


these pulsations. it seems 


caused by a transient adjustment of cur 


TELEC AST—Lighting News of Current Interest 


Movember 30 - December 5, 1952 Annual! 
Meeting, The American Society of Mechanical 
Engineers, Statier Hotel, New York, N. Y¥ 
January 19-22, 1953 Plant Maintenance 
Show, Public Auditorium, Cleveland, Ohio 
January 19-23, 1953 Wioter General Meet 
ing. American Institute of Electrical Engineers, 
New York, N. ¥ 
January 26-39, 1953-American Society of 
Heating and Ventilating Engineers, 59th An 
nual Meeting, Conrad Hilton Hotel, Chicago 
March 9-12, 1953 — National Electrical Man 
ufacturers Association, Edgewater Beach Hotel, 
Chicago, I) 
March 30-April @, 1953 Annual Sales 
Conference, Edison Electric Institute, Edge 
water Beach Hotel, Chicago, IN 
Week of May 24, 1953 — 45th Annual Con 
vention, National Association of Electrical 
Distributors, Stevens Hotel, Chicago, I 
1-4, 1953 —2ist Annual Convention, 
Edison Electric Institute, Atlantic City, N. J. 
Jume 29-July 3, 1953 Summer General 
Meeting, American Institute of Electrical Engi 
neers, Atlantic City, N. J 
August 18-21, 1953 Pacific General Meet 
ing, American Institute of Electrical Engineers, 
Vancouver, B. C 
ber 21-26, 1953 —- 25th Jubilee Meet 
ing, International Association of Electrical In 
spectors, Edgewater Beach Hotel, Chicago, I. 
ber 23-35, 1953 Annual Meeting, 
Canadian Electrical Manufacturers Associa- 
tion, General Brock Hotel, Niagera Falls, Ont 
October 19-23, 1953 — Nationa! Safety 
Congress & Exposition of the National Safety 
Council, Chicago, IN). 
Movember 9-12, 1953 —- National Electrical 
Manufacturers Association, Haddon Hall Hotel, 
Atlantic City, N. J 
January 18-22, 1954 —- Winter General Meet 
ing, American Institute of Electrical Engineers, 
New York, N. Y 
March 8-11, 1954 —- National Electrical Man 
ufacturers Association, Edgewater Beach Hotel, 
Chicago, Il. 


rent through the positive column. It is 
not known whether an increase in inten 
sity spreads from the anode region or 
the cathode dificult to 
imagine, however, that the whole column 
With 
this in mind it seems plausible to classify 


region It is 
becomes bright at the same time. 
the pulsation as high speed striations. 
Howarp L. Sreece, Jn, Westinghouse 
Electric Corp., Lamp Division, Research 
Department, Bloomfield, N. J. 

Phys. Vol. 80 


1950) 
Phys. Rev. Vol. 82, p 


1. Kenty, © 
(October 1 
Steele, H 

15, 1951 

2. Part of paper (F7) 
Electronics Conference, Mellon Institute, Pitts 
burgh, Pa. November 1949, entitled “Fast 
and Slow Moving Striations in a Mixture of 
Mercury and Inert Gases 

3 Culp, W 
Lamps,” ILLUMINATING 
XLVII, No. 1, p. 37 (January 1952) 


presented to Gaseous 


Gaseous Discharge 
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Equity Sevings & loon Compony, Cleve 
tond, Ome. The mom office and free pri 
vote offices ore lighted by Woteheld 
Coding: porating diffus 
ers Arctvtects Delton Delton Associotes 
Clevelend by Porter Electric 

ny Cleveland Wotefeld Coiings 
ere prodwed by 
Bross Comper, Vermion Oto. 


Lighting ... Air Diffusion... Sound Control... 
Combined in a Luminous Ceiling 


The Wakefield Ceiling shown above, with its corru- 
gated Prexicias diffusing panels, combines three 
functions in a single installation. 


e Mounted wall to wall beneath fluorescent tubes, 
the acrylic plastic — provide high level, low 
brightness, evenly diffused illumination. 


e Conditioned air from the space above the lumi- 
nous ceiling is delivered into the room through the 
openings at the edges of the corrugated diflusers. 
The multiple openings insure an even distribution 
of air, with elimination of drafts on customers 
and employees. 


190 Queen's Quay as 


(asada 


and other principal countries in 


e The simple framework for the PLEexicLas also 
supports acoustical baffles which absorb sounds 
from the work area. 


This Wakefield method of combining air diffusion 
and sound control with the best in lighting— 
using exictas acryli¢ plastic—can reduce 
building construction and operation costs. In 
addition there is the advantage of duct-free, 
fixture-free appearance. 


We will be glad to send you details about the 
installation shown above, and tell you how 
PLEXIGLAS may solve your lighting problem. 


ROHM HAAS 
COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
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OFFICERS 
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President 


8. G. Hibben 
Past President 


J. 8. Schuchert 
Director 


L. B. Paist 
Midwestern 
Regional V P 


OCTOBER 1952 


A. H. Manwaring 


Vice President 


J. F. Whitehead, Jr. 


Director 


George J. Taylor 


Northeastern 
Regional V P 


Walter Sturrock 
Past President 


Duncan M. Jones 
Viee President 


Winkler 


Director 


Walter J. Lind 
Pacifie Northwest 
Regional V-P 


G. W. Beals 


Director 


Clarence C. Keller 
General Secretary 


F. P. Labey 
Canadian 


Regional V-P 


R. C. Paslay 
Southern 


Regional V-P 


Charles R. Long 


Director 


Kirk M. Reid 
Treasurer 


P. H. Hildebrand 
East Central 
Regional V P 


L. A. Hobbs 
South Pacifie Coast 
Regional V-P 


Roy A. Palmer 


Director 


L. C. Twitchell 
Great Lakes 
Regional 


W.E. Folsom 
Southwestern 
Regional V-P 
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|.E.S. Section and Chapter Chairmen 
For Year 1952-1953 


Hamilton Corey 


Carolinas Seetion 


J.D. Whitnell 


Arizona Chapter 


P. A. Donnelly 


tritish Columbia 


Francis Clark E. E. Schwalm 


Connecticut Section 


D. W. Rowten 


eveland Seetion 


W. A. Weibel 


cago Seetion ‘ 


8. E. Jenkins 


Indiana Chapter 


D. F. Davis 


Hamilton Ontario 


C. E. McCormick 


Florida Chapter ‘ 


J.D. Mitchell 


iworgia Section 


Chapter 


E. H. Schaefer 


Milwaukee Seetion 


J.C. Nickerson 
Maritime 


E. 8. Barrington 


Marviand Seetion 


L. D. Lyon 


Chapter Michigan Section 


LES. Section and Chapter Chairmen for Year 1952-1953 


Cornhusker Chapter 


Warren H. Lawrence 
Central New York 


R. H. Rahe 
Central Illinois 


Chapter Section 


Cc. E. Waldron E. W. Halteman 
Eastern New York Eastern Pennsylvania 


Chapter Section 


W. A. Newman 
Inland Empire lowa Section 


Chapter 


R. 8. Tate 


Montreal Section 


Andrew Louargand 
Mother Lode 
Chapter 
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M.N. Waterman 


New York Section 


H. 8. Gregory 


New Orleans 


L. 8. Cooke 
New England 


Section Section 


T. W. Lauer 


Philadelphia Section 


G. H. Maize C. A. Scheyer 


Pittsburgh Section 


ai 
M. L. Kennard 


San Jacinto Section 


L. E. Wallace, Jr. 
St. Louis Section 
Chapter 


Photographs of the following Chairmen 
were not available in time for publication 


Capital Section — G. G. Estabrook 


Heart of America Section W. L. Stiers 


Mexico Chapter — to be announced 
Mississippi Chapter — to be announced 
New Mexico Chapter—-Stanley Bazant, Jr 


Ohio Valley Section — R. J. Schulte 


Puget Sound Section 


W. F. Holtsinger 
Southeast Florida 


R. W. Thunen 
Northern California 


Section 


A. C. de Lery 
Quebec Chapter 


R. E. Dahlin 


Southern California 


J. L. Booker 
Tennessee Valley 


Section 


H. Creston Doner 
Northwestern Ohio 


Chanter 


N. T. Kridel 


Rochester Section 


C. D. Bell 
Southern Colorado 


Chapter 


D. P. Greene 
Twin City 


H. F. Miller 
Oklahoma Chapter 


Ferman Bischofberger 
Rocky Mountain 


Section 


B. F. Benning 
Southwestern 
Section 


D.N. Jenks 
Utah Chapter 


Oregon Section 
Ottawa Chapter 


Toronto Section 


Ray W. Preston 
Major G. D. Mills 


F. C. Mayberry 
W.A. Biser 
Western New York 
Section 


J. A. DeWinter 
Western Michigan 
Chapter 


OCTOBER 1952 


LES. 


Section and Chapter Chairmen for Year 1952-1953 


L. W. MacKenzie 
Winnipeg Chapter 
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New ! Leaderall 
Suspension Clips 
ew grooved suspension 
lips of steel hold louvered 
lastic units firmly at end 
f adjustable tie rods to 
mpletely level, 
igid ceiling at any desired 
ight. 


High footcandles...low brightness 


Leader's plastic louvered ceiling provides light from wall to wall, 

evenly distributed and properly shielded for maximum efficiency, freedom 
from glare, and minimum shadows. The Leaderall grilles are easily 
installed, instantly removable... feather light, yet tough and warp-proof. 
May be used with any type of fluorescent fixture, in finishing new 
ceilings or remodeling old ones. No interference with air conditioning fy 
or sprinkler systems. Ideal lighting for drafting rooms, a wide 
variety of commercial interiors, offices, cafeterias. 


Sold and installed by the better 
electrical wholesalers and contractors 


Ned Lighting Eguspment 


LEADER ELECTRIC COMPANY + 3500 North Kedzie Avenue, Chicago 18, Illinois 
leader Electric—Western: 800 One Hundredth Avenve, Ookland 3, California 
Campbellteader, Utd. Brantford, Ontario, Canada 


Menco Chapter Ohio Valley Section — Great Lakes Region Southeast Floride Chapter—Southern Region 
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1.E.S. National 


Officers and Council 
1952-1953 


Preavdent EVERETT M. STRONG, Cornel 
University, Ithaca, N.Y 
Vice Preaudent A H. MANWARING. Phila 


delphia Electrical & Mig. Co., 1228 N. Sist 
5 Philadelphia 21, Pa 

Vice President DUNCAN M 
Lighting Co. of 
Que 

Past Prendent—— 8. G. HIBBEN, Westinghouse 
Electric Corp., Bloomfield, N. J 

WALTER STURROCK, Gen 
Nela Park, Cleveland, (bic 

KELLER 

Madison Ave 


JONES, Cartis 
Lid, Montres 


Canada 


Past Preavdent 


eral Electric C« 


Holophane 
New York 


General Se 
to Ime 


etary 
342 


General Electric 


KIRK M 
Co, Cleveland 12 


REID 
Chie 


Treasurer 


Directors 
G. W. BEALS. The Miller Co., Meriden, Conn 
CHARLES R. LONG, Westinghouse Electric 


Calif 


Corp, Los Ang 
ROY A PALMER 
Charlotte, N. ¢ 
SCHUCHERT 
Pittsburgh, Pa 
J. Fo WHITEHEAD, JR 
Cory St. Lowis, Mo 
F.C. WINKLER, Westinghouse Electric Cory 
Cleveland, Ohio 


Duke Power 


Company 


8 


Duquesne Light ¢ 


Day Brite Lighting 


Regional Vice-Presidents 


Canadian Region F. P. LABEY, Northern 
Electric Co. Ltd. Montreal, Que 

Rast Central Region PAUL H HILDE 
BRAND, Pennsylvania Power & Light C: 


Allentown, Pa 


Great Lakes Region L. © TWITCHELI 
Rochester Gas & Electric Corp. Rochester 


N.Y 
later Region HAROLD T. RAN 
KIN, Public Service Co. of Colorado, Den 


ver, Colo 


Midwestern Region L. B. PAIST. Northern 
States Power Co, Minneapolis, Minn 

GEORGE J. TAYLOR 

New York, N. ¥ 


Northeastern Region 


lay Brite Lighting In 


Pacific Northwest Region -WALTER J. LIND 
Canadian General Electric Co. Ltd, Van 
couver, B. ¢ 
Seuthern§ Region k CECIL PASLAY 
< Louisiana Power & Light Co.. New Orleans 
La 
South Pacific Coast Region L. A. HOBBS 
Smoot Holman Company, Inglewood, Calif 
western Region w FOLSOM 
Dallas Power & Light Company, Dallas 
Texas 


Section and Chapter Officers 
1952-1953 


Alamo Chapter — Southwestern Region 


Chairman RICHARDSON, Electrical 


Distributing Co, 102 W. Josephine St., San 
Antonio, Texas 
Secretary FLOYD A COVINGTON, JR 


Ployd A 
Antonio 


Covington 130 Adrian St, San 
Texas 


Arizona Chapter — 

Inter-Mountein Region 

Chairman —J_D. WHITNELL, Central Arizona 
Light & Power Co, P.O. Box 2591 
avis 

Secretary P. G YOUNG 

Phoenix. A 


Phoenix 


Lynne 


1346 F 


Lane 


ocTOBER 1952 


and Local Officers—1952-1953 


British Columbie Section — 
Pacific Northwest Region 


Chaurman PAUL DONNELLY Norther 
Electric Co. Ltd 150 Rebsen St Van 
couver, B. ¢ 

Secretary Db GORDON. British Columbia 
Electric Railway Co. Led 7) Dunem 


St. Vancouver, B. 


Capital Section — East Central Region 


stabrook Anderson & 
1021 N. Fillmore St, Ar 


Chairman 
Estabrook, In 
lington 1, Va 

DOROTHY NICKERSON, 

Branch, Wash 


Secretary 
Dept. of Agricultare, Cotton 


ngton 25, D. 


Carolinas Section — Southern Region 
Chairman HAMILTON COREY Graybar 
Ele trie Co. In 120 W. Morehead St 

Charlotte 1, N. ¢ 
Secretary G. EB. WILKINSON, 2515 Pew 
broke Ave, Charlotte, N. ¢ 


Central Illinois Chapter — 
Midwestern Region 


Chairman R.H 
tric Supply Co 
ill 


Secretary 


RAHE 
1400 N 


Westinghouse 
Adams St., Peoria 
SCOTT W 
neering Consultants 


SMITH. Beling Engi 
1101 Main st 


Peoria 


Central New York Section — 

Great Lakes Region 
WARREN H LAWRENCE 

Farmer Co. Ine 1020 «(|W 

St. Syracuse 1, N.Y 

ROBERT GOODMAN 

Wolf & 7th North St« 


( haurman 


tiould 


Secretary Crouse 
Hinds Co 
N.Y 


Syracuse 


Chicago Section — Midwestern Region 
Chairman WILLIAM A WEIBEI 
Lighting Inc 6135 W. 65th St 


Curtes 
Chi-age 


ARTHUR P. LARSON, Common 
wealth Edison 2233 8. Threep 


Chicago 8, I 


Secretary 


Cleveland Section — Great Lakes Region 


Chairman W. ROWTEN 
1216 W. Saath St 


Westinghouse 
Electric Corp Cleveland 

General Elec 
Ohio 


ROBERT MORRIS 
Nela Park 


Secretary 


trie Co Cleveland 12 


Connecticut Section — Northeastern Region 


FRANCIS CLARK, Francis Clark 
Lig. 63 Bank St 


Chairman 


Services is 


Conn 
MILLS, Connecti 
Leavenworth & 


Secretary RAYMOND © 
eut Light & 
Center Ste 


Power Co 


Waterbury, Conn 


Cornhusker Chapter — Midwestern Region 


Charman FE. Eo SCHWALM. Omaha Public 
Power District, Omaha, Nebr 

Secretary kK Ww GIBB, Omaha Publi 
Power District, Omaha, Nebr 


Eastern New York Chapter — 
Northeastern Region 


Charman ‘ E. WALDRON, Niagara Mo 
hawk Power Corp 126 State St Albany 

Secretary MATTHEW J. VITARTAS. West 
inghouse Electric Corp., 456 W. Peal St 
Alhar N.Y 


L.E.S 


National and Local Officers 


Eastern Pennsylvania Section — 
East Central Region 
HALTEMAN 


Chairman W Pennsylvania 


Power & Light Co, 534 Main St Bethle 
hem, Pa 

Secretary r A KINSEY Metropolitan 
Edison (x 412 Washington St Reading 
Pa 

Florida Chapter — Southern Region 

Chairman—A McCORMICK, 2910 Ville 
Resa Park, Tampa, Florida 

Secretary FRANK A. WOODHEAD. 4606 
Fairway Drive, Tampa, Plorida 

Georgie Section — Southern Region 

Chairman—J. DIXON MITCHELL, JR., 


Industrial Bivd 


inghouse Corp 2260 Peachtree 


Chamblee, Ga 


Secretary McCOMACK, 129 Inter 
locken Dr W Atlanta, Ga 

Hamilton Onterio Chapter — 

Canadien Region 

Chairman D> F DAVIS, Northern Electric 
Co. Lid, 157 Main St. FE. Hamilton, Ont 

Secretary Wo NEW. Walker and Associ 
ates Ltd, 162 King William St. Hamilton 


Ont 


Heart of America Section — 
Midwestern Region 
Chairman WILLARD I 

Flectric Products Ime 

Kansas City, Mo 
GORDON 
bar Electric Co. Ine 
sas City, Mo 


STIERS, Sylvania 
2109-11 Broadway 
Necretary J McDONALD 
1644 Baltimore 


(iray 
Kan 


Indiana Chapter — Midwestern Region 

SAM FE JENKINS Allen & 

Keeley, 495 Architects & Builders Bldg, 

Indianapolis 4, Ind 

RALPH CROCKETT 
1115 Cirele Tower 


Chairmen 


Necretary 
Elevitice Co 
olis 4, Ind 


General 
Indianap 


Inland Empire Chapter — 
Pacific Northwest Region 


Charman Ww A NEWMAN Washington 
Water Power Co, P.O. Drawer 1445, Spo 
kane 10, Wash 


Secretary GEORGE MORRISON, Washing 
Power Co, P.O. Drawer 1445 


Wash 


ton Water 


Spokane 


lowe Section — Midwestern Region 


JAMES H. HULL, Geo. C. Mit 
taver & Asso 1900 47th St, Des Moines 
la 


Chauwman 


Secretary —- 1. CHARLES YOUNG, JR 
Electric Light & Power Box 351 
Rapids, Ia 


lowa 
Cedar 


Maritime Chepter —- Canadian Region 


Charrman NICKERSON, Northern 
Electric Co, Lid, 599 Main St. Moncton 
N. B 

Secretary G. ROBINSON, Curtie Light 
ing of Canada, P.O. Box 1064, St. John, 


Maryland Section — East Central Region 
EDMUND 8&8 RBRARRINGTON, 


Chairman 


Weatinghouse Electric Corp.. St. Paul Place 
& Franklin Baltimore 2. Md 
Secretary GEORGE F. WALTER, General 


Electric ¢ 


timere 2. Md 


1403 Court Square Bidg., Bal 
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Menco Chapter 


be announced 


Michigan Section — Great Letes Region 


Chairean LYON ( omsumers 
Power W Michigan A Jackoon 

Secretary T PARKS. Holephane 
‘ j ie Seward St Detroit, Mich 


aubee Section — Midwestern Region 


Charman H SCHAEFER Wisconsin 
Pile tr Power 231 W. Michigan Ave 
Milwaukee Wi 

Secretary HOWARD W GROSCH West 
nghouse Electric Core N Broadway 
Miweuker 2. Wie 


Mississipp: Chapter — Southern Region 


Replacement election pending 

Secretary «PRAY Missieaippi 
& lught Ce 144 Congress Je 
Mise 


Chawman 


Power 


Montreal Section — Canadian Region 


( hawrman KR TATE. Canadian General 
Blectriec Co Lad 1000 Beaver Hall Hil 
Montreal, Que 

Secretary R SMITH. Northern Flectric 
fe 1600 Notre Dame St Montreai 
Que 


Mother Lode Chapter — 
South Pacific Coast Region 


ANDREW LOUARGAND 


State of 


(hawman 
sion of Architectare 

172 Mt Calif 

Secretary ¢ ROSENKERG Pa 
ie Gee & Plectr fe. 100 "RK St. Sacra 


California 


Sarramente 


mente Calif 


New England Section—Northeastern Region 


‘ High St Ko 10, Mase 

Secretary K FINNEY Westinghouse 
Cory High St Reston, Mase 


New Merico Chapter — 

Inter Mountain Region 

Charman STANLEY BAZANT, JR. Publ 
Ser New Meaico 424 W 
Albuquerque, N. M 


Central 
anced 


Secretary To he ana 


New Orleans Section — Southern Region 


Charman MARRERT GREGORY, Gree 
ory & Saliebur No Petere St New 
f‘ivleans 

M GENSHRURGER, New OF 


Public Service ! Raronne St. New 


firleans, La 
New York Section — Northeastern Region 


WATERMAN 
Kloomfteld 


Chairman MARSHALL N 
Westinghouse Plectri Cory 


FAHEY Put 


Service Electric Gas Park Place 


Northern Californie Section — 
South Pacific Coast Region 


Chairman ROKRERT W THUNEN. Sylvania 


Blectri Products In “4 Iiollis 
Fmeryville Calif 

Secretary JAMES F RARNES Pacific Gas 
& Electric Co, & Streets, San Rafael 
Calif 


Northwestern Ohio Chapter — 
Great Letes Region 


Chairman CRESTON DONER Libbe 
tiwene Ford Glass Co Nicholas Building 
Tolede Ohio. 

Secretary MARY F DODDS. Toledo Edison 
Edison Toledo 4, 


322 LES 


Vational and Local Officers 


Campbell Leader, Brantford, Ontario, ‘Canada 


Ohio Valley Section — Great Lakes Region 


( hesrman J SCHULTE! General Elec 
734 Ueion Trust Bidg.. Cincinnati 


trie Co 
‘thio 

McuiINNIS. Cis 
1107 Unies 


Secretary FUWARD J 
tation 
nnati 1, (hic 


innati Pleetrical 


Trust Bidg. Cin 


Otlehome Chapter — Southwestern Region 


Chairman HAROLD MILLER, Sylvania 
Flectr Products Ine 2748 EF St 
Tulea 4, 


WATT. Watt Plombing 
528 FE. Sth 


Secretary DALE H 
Air Conditioning & Electric Co 
St. Tulse, Okla 


Oregon Section — Pacific Northwest Region 


(hasrman RAY PRESTON, 806 Lewis 
Hidg Pertiand Oregon 
Secretary MARION & PRESTWOOD, JR 


Portland General Electric Co, 621 8 W 
Alder Portland 5, Oreges 


Ottawa Chapter — Canadian Region 

MAJOR D. MILLS, 283 O« 
Britannia Heights, Ottawa, Ont 
RENY 
Ont 


( hawrmen 
borne Ave 
Secretary wr Northern Electr: 
te lad 102 Sparks 
Philadelphia Section — East Central Region 
T W LAUER, Rumsey Electric 
Arch St. Philadelphia 7 Pa 
ADAIR. Westinghouse Fler 
Philadelphia 4 


Chawman 
Ce, 1007 

Secretary rR 
trie Corp. 3001 Walnut St 
Pa 


Pittsburgh Section — East Central Region 


MAIZE, Duquesne Light 
Pittsburgh 19, Pa 


Charman Go oH 
Co 455 6th Ave 


Secretary H. SILER, Pittsburgh Reflee 
tor Ceo 40% Oliver Bide Pittsburgh 22 
Pa 


Puget Sound Section — 
Pacific Northwest Region 


Chairman ‘ A SCHEYER, Puget Sound 
Power & Light Co 101 Electric Bidg 
Seattle 11, Wash 

Secretary G KING. Sylvania Electric 
Products Ine O41 White Henry Stuart 
Hide. Seattle Wash 

Quebec Chapter — Canadian Region 

Chaurman ALEX C. DE LERY, 24 Mont 


Carmel, Quebec, Canada 
J THERIAULT, Quebec Power 
229 St. Joseph St. Quebec, P. Q 


Secretary 


Company 


Rochester Section — Great Lakes Region 


Chairman T KRIDEI Rochester Gas 
& Electric Co, 80 East Ave. Rochester 4 

Secretary A G. ELLEY. Rowe Electric Co 


255 East Ave, Rochester 4, N.Y 


Rocky Mountain Section — 
Inter-Mountain Region 


Chairman FERMAN RBISCHOFBERGER 
Publi Service Co. of Colorado, 900 15th 
st Denver 2 Celo 

Secretary —~ CARL W. STRAIN, General Elec 


1863 Wazee St. Denver 1, Colo 


St. Louis Section — Midwestern Region 
Chairman LELAND M WALLACE. JR 
Westinghouse Electric 411 N. 7th 
Louis 1, Mo 
GEORGE F 
4908 Delmar, St 


Corp 


HEROLD, Harry F 
Louis 8, Mo 


San Jacinto Section — Southwestern Region 


Chairman M I KENNARD Galf Coast 
Electric Sapply Co In 1624 MeKinney 
Ay Houston Texas 

Secretary t ‘ OBER, Marlin Associates 
420 MeKinney, Houston Texas 

1952-1953 
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Southeast Floride Chepter—Southern Region 

HOLTSINGER, 606 Lang 
ford Bidg, Miami, Fla 

Seoretary—J SHELLHORSE, JR 
Power & Light Co. 25 8 EF. Ind 
Miami 30. Fle 


Southern California Section — 

South Pacific Coast Region 

ROY EF. DAHLIN, Southern Cali 

Co Ltd, P.O. Box 351, Les 
Calif 

DONALD PRIDEAUX. Gen 


Chauman 


Florida 
Avenue, 


Chaurman 
fornia Ed 
Angeles 53 


Secretary 


eral Electric Co. 601 W. Sth St. Leos An 
geles, Calif 
Southern Coloredo Chapter — 
Inter-Mountain Region 
Chairman CHARLES DP BELL. Southern 


Colorade Power Co. 4th & Main Streets 
Pueblc, Cole 

CARL BALSICK 
Spring St 


Pueblo Elec 
Pueblo, 


Secretary 
trie Supply Co, 131 
Cole 


Southwestern Section — Southwestern Region 


Chairman BERNARD F BENNING, Gray 
bar Electric Co. 717 Lattimer St.. Dallas, 
Texas 

Secretary KIMERY,. Dallas Power & 
Light Co. 1506 Commerce St. Dallas, Texas 


Tennessee Valley Section — Southern Region 


Charman tL. BOOKER 
tric Supply, 128 Sixth Ave 


General 
So Nashville 


‘Tenn 

Secretary MeCLEAREN, Tennessee 
Valley Authority, 717 Church St. Nashville 
Tenn 


Toronto Section — Canadian Region 
MAYBERRY 


Association 


Canadian 
Exhibition 


Chairman 
National Exhibition 
Grounds, Toronto 1, Ont 

DAVIDSON, Hydro Electric 

Toron 


Secretary Ge 
to, Ont 


wer Comm, 620 University Ave 


Twin City Section — Midwestern Region 
Chairman DONALD P. GREENE 
& McLaren, 1901 Foshay Tower 

olis 2, Minn 
LAWRENCE E. JOHNSON, North 
15 8. Fifth St.. Min 


Larson 
Minneap 


Necretary 
ern States Power Co., 
neapolis 2, Minn 

Utah Chapter — Inter-Mountain Region 

Chairman DEAN JENKS, General Electric 
Co P.O. Box 779, Salt Lake City, Utah 

Seeretary—-DARCIE H. WHITE, Utah Power 
& Light Co, P. O. Box 899, Salt Lake City 
Utah 


Western Michigan Chapter — 
Great Lakes Region 


J_A DEWINTER, J. & G. Daver 
Avenue, S. W., 


Chairman 
man Co, 924 Grandville 
Grand Rapids 9, Mich 

RONALD C. LYON, Consumers 
153 S. Rose, Kalamazoo, Mich. 


Secretary 
Power Co 


Western New York Section — 

Great Lakes Region 

Chaurman WILLIAM A. BISER, General 
Electric Co., 535 Washington St., Buffalo 3 
N.Y 


Secretary JOHN GOTARDI, Robertson 
Electric Co Ime 126 8S. Elmwood Ave 
Buffalo 1. N. ¥ 


Winnipeg Chapter — Canadian Region 

Chairman L. W. MacKENZIE, Canadian 
General Electric Co. Ltd.. 265 Notre Dame 
St. Winnipeg, Man 

Secretary — FE. J. COPLAND. F. D. Bolton 
Ltd, 401 Avenue Bidg. Winnipeg, Man 
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FOR OUTDOOR SERVICE 3 FOR INDOOR SERVICE 


The finest transformers for outdoor operation Jefferson two-lamp transformers cut instal- 
of all H-1 400 watt mercury lamps. From core lation costs by reducing wiring up to 50%. 
and coil to seamless hot-dipped galvanized case, High power factor design delivers maxi- 
every modern design and construction feature mum lumens per watt. Failure of one lamp 
has been built in for longest transformer life does not affect the operation or brilliancy 
and maximum lamp performance. of the remaining lamp. Stroboscopic effect 
Every Jefferson Transformer is engineered is minimized since the two lamps operate 
to the highest quality standards. All are in out of phase with each other. 
deep drawn weatherproof cases for years of Mercury and incandescent lamp wiring 
positive protection against the elements. Each facilities are provided at both ends in ample 
has all the extra value features found only wiring compartments. Leads are color- 
in Jefferson Transformers. coded and tagged. One-half and 4" knock- 
outs are provided in both sides of each 
wiring compartment and in both end plates 
for trouble free wiring. Condenser is 
mounted in a separate compartment for 
efficient cooling and maximum life. 


Streamlined hot dipped golvon- 
ized cose sheds water like o duck 
No seoms, no crocks, no ploce 
for moisture to seep in. Welded 


brocket hos keyhole slot for easy 3 
mounting. Dura-Gray harmoniz- 
ing finish for modern, ottractive 7 
installations. Jefferson Single Lamp Transformers give 
you every vital feature for top-notch lamp 
hendt operation and economy. Press-fit riveted 
rect installation is quick, positive. sembly, three primary taps (not just two), 
easy mounting brackets, and incandescent 
as well as mercury lamp leads out of both 
ends are a few of the outstanding Jefferson 
features. You get all these extra values in 
Jefferson Transformers, yet they cost no 
more than ordinary transformers. 

Specify Jefferson for the best operation 
of every mecury lamp installation. New 16- 
page illustrated Bulletin 521-5 gives com- 
plete data on H-1 400 watt models as well 
as the new Jefferson Transformers for 
H-12 and H-15 1000 watt mercury lamps. 


Patented Jefferson Adaptor con- 
verts well ond post mounting 
transformers to pole top units in 
minutes. Transformer stocks con 
be cut drastically as one type 
trensformer con be mounted 
wherever needed—wal!, post, of 
pole-top with an odeptor. 


Universal Adaptor fits = pole 
top from 2-1/2" to 4° OD. — 
every need. It's inexpensive, 


easy to mount. Provides a solid, 
weatherproof bese for the trans. 


aoe : JEFFERSON ELECTRIC COMPANY SINGLE LAMP 
BELLWOOD, ILLINOIS TRANSFORMER 
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New G-E Rapid Start 


lamp needs 


starter, cuts maintenance 


IN THE NEW RAPID START lamp circuit G-E has been 
able to eliminate the starter required in standard lamps to 
pre-heat the cathode For that reason. maintenance ts even 


easier, more economical than before 


This new General Eleetrie Rapid Start lamp was made 
possible by two G-b developments: an improved triple-coil 
cathode that replace s the double coil in standard fluores- 
cent lamps, and a Kapud Start ballast. Together, they give 


You can put your 


‘This is better. 


General Electric Rapid Start lamps almost instant starting 
and smooth, simple operation. 


G-E Rapid Start fluorescent lamps are rapidly becoming 
available. Many leading fluorescent lighting fixture manu- 
facturers are incorporating the new lamps and ballasts in 
their latest equipment. These two newest developments of 
G-E research are another reason why you can expect the 
best value from General Electric fluorescent lamps. 


confidence in— 
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SUSTAINING MEMBERS 


Acme Electric Corp. 


Cuba, N.Y J. A Comstock 


Advance Electrical Supply Co. 
2033 W. Madison, Chicago, Il 


Advance Transformer C 
1122 W. Catalpa Ave 


Alabama Power Co. 
Birmingham, Ala 
All Bright Electric Products 
3917-25 N. Kedzie Ave. ronal 18, 1. 

Max Kien 


Lee Butter 


company 
Chicago 40,0. Epstem 


George L. Morris 


Aluminum Company of America 
Gulf Building, Pittsburgh 19, Pa C. Bragho 
Amaigamated Electric Corp., Ltd. 
384 Pape Ave., Toronto, Ont., Canada 
W. A. Dalrymple 
American Concrete Corp. 
5092 N. Kimberly Ave., Chicago 30, Ill. 
J. W. Lewss 
American Fluorescent Corp. 
1234 N. Paulina St., Chicago 22, Ill 
Wilham Rusnak 
American Stee! G tron Works, 
Div. A. F. Anderson tron Works 
5801 S. Lowe Chicago 21, Ill. 
Mahion Brown 


American Sterilizer Co. 
Erie, Pa 
Appleton Electric Co. 


1701-1729 Wellington Ave., Chicago 15, Ill. 
Nils A. Tornbiom 


Horace Wm. Alexander 


Arkansas Power G Light Co. 
Simmons National Bidg., Pine Bluff, Ark. 
Max Sudduth 


The Art Metal Co. 
1814 E. 40th St., Cleveland $, Ohio 
George E. Glatthar 


Atlantic City Electric Co. 
1600 Pacific Ave., Atlantic City, N. J 
John B. Taylor 
M. B. Austin Co. 
1405 Shermer Ave., Northbrook, Ill. 
James M. Coliims 


Bausch & Lomb Optical Co 
Rochester 2, N.Y. 


Benjamin Electric Mtg. Co. 
Des Plaines, Il. 


Bive Ridge Class Corp 
P.O. Box 631, Kingsport, Tenn. 


Arthur E. Neumer 


Benjamin S. Benson 


James Herbert 


Board of Water and Electric Light Commissioners 
116 W. Ottawa St., P.O. Box 570, Lansing 5, 
Mich. John D. Malnight 


Boston Edison Co. 
39 Boylston St., Boston 12, Mass. R. B. Brown, Jr. 


Branham, Mareck G Duepner, inc. 
7020 Walker St., St. Louis Park, Minneapolis 16, 
Minn Cecil H. Branham 


Bright Light Reflector Co., inc. 
Fairfield & State, Bridgeport 5, Conn. 


British Columbia Electric Rwy. Co., Ltd. 
570 Dunsmuir St., Vancouver, B. C., Canada 
Walters 


R. J. Mott 


Brockton Edison Co. 
36 Main St., Brockton 67, Mass. W. A. Forbush 
Edward F. Caldwell G Co., 


101 Park Ave., New Y. £. T. Caldwell 


(Note: Names of Official Representatives 


appear in italics.) 
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California Electric Power Co. 
P.O. Box 512, Riverside, Calif 


Calpa Products Co 
4116 Chester Ave., Philadelphia 4, Pa. 
Paul C. Calissi 


Robert W. Dowd 


Cambridge Electric Light Co. 
46 Blackstone St., Cambridge 39, Mass. 
Reginald H. Bowman 


Canadian General Elec. Co., Ltd. 
212 King S&t., Toronto, @nt. 


Canadian Laco Lamps, Ltd. 
745 Guy St., Montreal, Que 


R.M. Love 


J]. Thomas 


Canadian Line Materials, Ltd. 
Postal Station H, Toronto 13, Ont., Canada 


L. B. Messunger 


Central Hudson Cas and Elec. Corp. 


50 Market St., Poughkeepsie, N.Y. H.E. Dexter 


Central Illinois Light Co. 
316 Jefferson Ave. S., Peoria 2, Ill 


Central Itinois Public Service Co. 
607 E. Adams St., Springfield, Il. B_L. Paim 


W. F. Bolle 


Central Louisiana Electric Co., Inc. 
P.O. Box 1096, Lafayette, La 


Central Maine Power Co. 
9 Green &., Augusta, Maine 


Central Power G Light Co. 
P.O. Box 2121, Corpus Christi, Texas 
James M. Williams 


Champion Lamp Works Div. of Consolidated 
Electric Lamp Co. 
600 Broad St., Lynn, Mass. 


J. R. Gaugler 


Roland W. Hess 


Ellery H. Raddin 


Cincinnati Gas G Electric Co. 
Fourth & Main Sts., Cincinnati |, Ohio 
J. R. Hartman 


City of Burbank, California Public Service Dept. 
174 W. Magnolia Boulevard, Burbank, Calif. 
J. H. McCambridge 


City of Glendale Public Service Dept. 
119 N. Glendale Ave., Glendale 6, — 
W. Grayson 


City of Riverside Electric Light Dept. 
P.O. Box 826, Riverside, Calif A. J. Kennedy 
City of Seattle, Dept. of Lighting 
1015 Third Ave., Seattle 4, Wash P. C. Spowart 
City of Tacoma, Light Division 
402 City Hall, Tacoma 2, Wash. Roy H. Weston 
The Cleveland Electric INuminating Co. 
75 Public Square, Cleveland 1, Ohio 

R.C. Hienton 


Clyde Porcelain Steel Corp. 
2211 Birdseve St., Clyde, Ohio W.F. White 
Colonial Premier Corp 
466 W. Superior St., Chicago 10, Il! 

Richard Wess 
Columbia Electric G Mfg. Co. 


Box 2180, Spokane, Wash. Walter A. Toly 


Commercial Light Co 
841 W. Washington Bivd., Chicago, Ill. 
Michael R. Fine 
Commonwealth Edison Co 
72 W. Adams St., Chicago 90, Il 
Ralph G. Raymond 
Compco Corporation 
2251 W. St. Paul, Chicago 47, Il. 
Lawrence H. Wrobel 


Connecticut Light G Power Co. 


P. O. Box 2010, Hartford 1,Conn. Robert G. Ely 


c lidated Edison Co. of N. Y., tne. 
4 Irving Place, New York 5, N. Y. C. Miller 
Consolidated Cas, Elec. Light G Power Co. of 
Baltimore 
100 W. Lexington St..Baltimore |, Md. 

M.C. Albritiqin 


Consumers Power Co 
212 Michigan Ave. W., Jackson, Mich. D. E. Karn 


Consumers Public Power District 


1452 25th Ave., Columbus, Nebr W. H. Sinke 


Continental Electrical Construction Co. 
$540 Southport Ave., Chicago 15, Ill. 
leo W. Wis 


Corning Class Works 


Corning, N.Y A.S. Tylor 


Coyne Electrical School, Inc. 


500 So. Paulina St., Chicago 7, Il. John Hanan 


Crescent Electric Supply Co. 


765 lowa St., Dubuque, lowa Titus B. Schmid 


Crouse-Hinds Co 
Syracuse 1, N.Y 


Crouse Hinds Co. of Canada, Ltd. 
7 Labatt Ave., Toronto, Ont. 


Clarke 


F.R. Jeffery 


Curtis Lighting, Inc 
6135 W. 65th St., Clearing Station, Chicago 38, 
il. Darwin Curt 


Curtis Lighting of Canada, Ltd. 
195 Wicksteed Ave.,Leaside, Toronto 12, Ont 
ALL. Wright 


Cutler Light Manufacturing Co. 
2026-28 N. 22d St., Philadelphia 21, Pa 
Robert T. Cutler 


Dallas Power G Light Co. 
1506 Commerce St., Dallas 1, Texas W.G. Moore 


Day-Brite Lighting, Inc. 
5401 Bulwer St., St. Louis 7, Mo. 


The Dayton Power G Light Co. 
25 No. Main St., Dayton, Ohio 


D. J. Biller 


H.S. Nonneman 


Dazor Manufacturing Corp. 
4483 Duncan Ave., St. Louis 10, Mo. P.L. Read 
Delaware Power G Light Co. 
600 Market St., Wilmington 99, Del. 
W.A.F. Pyle 


Dept. of Water G Power, City of Los Angeles, 

Bur. of Power G Light 

Box 3669, Terminal Annex, 207 So. Broadway, 

Los Angeles 14, Calif William S$. Peterson 


Detroit Edison Co. 


2000 Second Ave., Detroit 26, Mich. Tayler 


Detroit Electrical Contractors Association 
627-628 Hotel Book Cadillac, Detroit 26, Mich. 
Carl J. Schoeninger 


Detroit Steel Products Co. 
2250 E. Grand Bivd., Detroit 11, Mich. 
W. Clifton Raendaw 


E. |. duPont de Nemours G Co., Inc. 
(Fabrics G Finishes Div.) 

Wilmington 98, Del 5. W. Quisenberry 
E. |. duPont de Nemours G Co., inc. 
Polychemicals Dept 

Wilmington 98, Del 


Duquesne Light Co 
455 Sixth Ave., Pittsburgh 19, Pa. Gc 


Fivorescent Mfg. Co. 
552 N. Pulaski Rd., Chicago, Il. 
Ludwig Dannenberg 


R. EB. Leary 


W. Ousler 


Duro Test Corp. 
2521 Hudson Bivd., North Bergen, N. J. 


James L.. Cox 


Eastern Fixture Co., Inc. 
170 Vernon St., Boston 20, Mass. 


(Continued on page 346A) 
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Last Sede Metal Sprmming Stamping Corp 


190) Ave. W. Linden, N. 
M A. Kreme 
Services. lac 
Rector New Vouk Brook 
Etongee Electrical Suppty Co 
949 Chicago Ave, Chicago 77, Lee Mirus 


Flectrical Information Publications inc 
N Carrell Maden, Was 
lewe? j 


Electrical Testing Laboratories. Inc 
St. & Bast Fad Ave. New York 

WF. Little 
Tlectric Suppty Corporation 
701 W. Jackson Bivd.. 6. 1 

Marks 
flectro Manutacturing Corp 
7000 W Fulton Chicago 

Schoenbrod 


flectrother Mtg Company, Ltd 
$849 Rover Montreal, Que . Canada 
John luenman 


flectron Corp 
5100 South Santa Fe, Littleton, Colo. 
Milt Heunes 


Englewood Electrical Supply Co 


$801 So. Halsted Chicago, I). Ray O'Leary 


fot, Manufacturing Company 


Ever Brite Products Corp 
1629 Milwaukee Ave. Chicago 47. 

Jac’ Lifechu 
Fitchburg Gas © Electric Light Co 


537 Main Fitchburg, Max 4G. Neal 


Florida Power G Light Co 


Bos 3100, Miami 50, Fla CB 


Fluorescent Equipment G Mtg Co 
‘ wan leweland 4. 
leonard Freeman 
Fluorescent Fixtures of Calif 
S820 San 10, Calif 
Ernst Anders 


fluores O Lite Co 
Terminal, No Broad Hillside, N. J 


Meyer H Silverman 


The Fostoria Premed Stee! Corp 


Fostoria, Ohio L. Bates 


Pramberg Co 
$920 28 Carroll Ave , Chicago 24, 1) 
Stanley A. Frambure 
The france Mtg Co 
(0925 Berea Rd, Cleveland 2.Ohio Jf Maye 


The Frankelite Co 
1425 Rockwell Cleveland 14, Ohio 
Dave Franke! 
Franklin Dewgn Service, Division of 
Sateway Stores, inc 


4th & Jackson Sts, P.O. Box 660, Oakland 4, Calif 


T. Rineha 
The Frink Corporation 
Bridge Placa Nowth, Long Island City, NY 
Theo] Bra 
Fullerton Manufacturing Corp 
17 Chestnut South Norwalk, Conn 
la nl 
Gallagher Brien Electric Co. Inc 
W. North Ave, 


Garden City Plating GO Mtg Co 
Ave. Chu age 22, 


Apparatus Dept 
Western Ave West Mase 
4. F. 


General Electric Co 
River Works & 


Coneral Electric Co. Lamp Dept 


Nela Park, Cleveland 12,Ohi C Brown 


Cenerai Electric Supply Company 
A Division of General Electric Distributing Corp 


1260 Reston Ave. Bridgeport 9, Conn 
wer 

Coneral Fireprooting Co 

Sustaining Members 


General Lighting Products Co 
468 Frelonghuysen Ave., Newark 5, 
Nathan Egiowstem 


Cenera! Outdoor Advertising Co. Inc 
The Georgia Power Co 
Building, Atlanta !, Ga 
Charlies A. Coliser 


Crbson Manutacturing Co 
1919 Piedmont Circle N. E., Atlanta, Ga 
R.R. Gibson 


Gill Class Finture Co 
Amber & Tioga Stu... Philadelphia M, Pa. 
C.A. Gul 


Cillender Brothers. inc 
Erie & Liberty Sts, Port Jervis, N.Y. 
J]. Fletcher Gillinder 


Gleason Tiebout Class Co 
59.50 St., Maspeth, N.Y 
Marshall T. Gleason 


Clobe Lighting Products Co, Inc 
1710 Flushing Avenue, Brooklyn 6, N.Y. 
Iuudor Rosenblatt 


Codtrey and Wing, Inc 
2110 Superior Ave., Cleveland 14, Ohio 
C.G. Wing 


Golde Manutacturing Co 
Clark St. Chicago 60, 


Goldberg 


Grand Rapids Store Equip Co 
1340 Monroe Ave, Grand Rapids 2, Mich 
Kenneth C. Weich 
Graybar Electric Co, Inc 
420 Lexington New York 17, N.¥ 
Raymond C. Kinney 


Grayco Products 

S890 N. Kedzie Ave, Chicago, 1 4. E. Orelowe 
Great Northern Mtg. Corp. 

4221 W. Harrison Chicago 24, D.J. Epp 
Cuardian Light Company inc 

80! Lake Oak Park, I! WS. Ahely 


Gulf States Utilities Co 
Box 2951, Beaumont, Texas Clarence Barron 
The Edwin F. Guth Co 
2615 Washington Ave., St. Louis $, Mo. 
Fred E. Guth 


The Hankins Container Co 
5044 W. 106th St., Cleveland 11, Ohio 
Ray T. White 


Hartford Electric Light Co 

266 Pear! St.. Hartford $, Conn Victor Ouellette 

Harvstone Manufacturing Co 

42 E. 75th St., Chicago 19, 4. M. Rushind 

Hawkins Electric Co 

1447 Washington Bivd., Chicago 7, Ul. R. Hull 

Hendrickson Heffernan Co. Inc 

45-17 Pearson St., Long Island City 1, N.Y. 
Joseph T. Manucia 


Holdenline Co 
2501 Scranton Rd_, Cleveland 13, Ohio 
H. E. Ingraham 


Hollywood Wholesale Electric Co. 
6820 Romaine St., Hollywood %8, Calif 
Edward Meyer 


Holophane Company, inc 
“42 Madwon Ave., New York 17,N.¥ 
H.L. Logan 


Home Light and Power Co 


S10 Nonth Greeley, Colo Gilbert Drees 


House O Lite Corporation 
2450 S. Ashland Ave., Chicago 8, Il] 


Jack R. Stone 
Houston Lighting G Power Co. 
P.O. Box 1700, Houston |, Texas W. J. Auwhien 
Hud Electric Company 
2219 W. Grand Ave., Chicago 

1. M. Fixman 


Hubbard and Company 
6501 Butler Putsburgh |, Pa 
©. Warne, Jr 


Hydro. Electric Power Comm. of Ont. 
520 University Ave., Toronto, Ontario 
R.L. Hearse 


Hyland Electrical Supply Co. 
700 West Jackson Bivd.. Chicago, I 
Charles Lambha 


Power Co. 
134 East Main St., (L Box 51! B), Decatur 70, 
1. Alien Van Wyck 
Engineering Co. 
2347 E. Nine Mile Road, Hazel Park, Mich. 

Bert C. Pretze- 
Interstate Power Company 
1000 Main St., Dubuque, Ia. Brown 
lowa Electric Light G Power Co. 
Box 551, Cedar Rapids, lowa Sutherland 


lowa-!ttimois Cas G Electric Co. 
United Light Bidg., Davenport, lowa 
John M. Hollingsworth 


lowa Power and Light Co. 
512 Sixth Ave., Des Moines 3, lowa 
N. Bernard Gussett 


lowa Public Service Co., East Div. 
400 Commercial St., Waterloo, lowa 
C. R. Wagoner 


lowa Public Service Co . Sioux City Division 
P.O. Box 778, Sioux City 4, lowa C.R. Tracy 


Jefferson Electric Co 
Bellwood, I!) L. Mewerer 


jersey Central Power G Light Co. 
501 Grand Ave., Asbury Park, N.J. D. J. Douglas 


Jery! Lighting Products Inc 
42 West Cermak Rd., Chicago, I! 
Charies Meyerson 


Joteco Corporation 
2513 Baldwin St., St. Louis, Mo. George Ledbetter 


Jones Metal Products Co. 


West Lafayette, Ohio H. Boyer 
Josiye Mtg. G Supply Co. 
3700 So. Morgan St., Chicago 9, Il. J. Fahey 


Kansas City Power G Light Co. 
PO. Box 679, Kansas City 10, Mo. 
John M. Arthur, Jr. 


Kansas Gas & Electric Co 
P.O. Box 208, Wea hita, Kans 


The Kayline Company 
2480 E. 22d St., Cleveland 15,Ohio M.A. Eshine 


Kelso- Burnett Electric Co. 
223 W. Jackson Bivd., Chicago 6, Ill. 
Sigmund A. Hollinger 


HW. Hobson 


Kerrigan tron Works, Inc. 
1033 Herman St., Nashville, Tenn. 


Keystone Electric Manufacturing Co. 
2228.56 E. Tioga St., Philadelphia 34, Pa. 
Leonard Ssegel 


G. EB. Daniels 


The Kirlin Company 
3435 E. Jefferson Ave., Detroit 7, Mich. 
lven Kirlin 


Kopp Glass, Inc. 
Swissvale, Pa 


The La Salle Lighting Products, inc. 
145 Seneca Buffalo 3, N.Y 
Richard C. Piper, Jr. 


Leader Electric Manufacturing Corp. 
3500 N. Kedzie St., Chicago 18, Ill. 


The Leeds G Northrup Co. 
4901 Stenton Ave., Philadelphia 44, Pa. 
1. M. Stem 


Libbey-Owens-Ford Class Co , Plaskon Division 
2112-24 Sylvan Ave., Toledo, Ohio 
Dr. M. H. Bigelow 


F.C. Ashe 


Walter Glass 


Light Control Company 
S217 Casitas Ave., Los Angeles 26, Calif. 
Stanley E. Lindaht 


Continued on page 384A) 
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5 REASONS WHY 


Tow 


Guarantees More Comfortable, 
More Productive Plant Lighting 


To give industry the comfortable, 
vision-saving illumination it needs, 
Day-Brite has completely rede- 
signed its famous Day-Line indus- 
trial line. Now—for the first time— 


MEANS COMFORT FOR INDUS 


“DECTOROLY BETTER™ 
DAY-BRITE. 
Lighting firtures 


LOWER COST— Yer with al! the advan- 
tages you get with the new CFI DAY- 
LINE, prices are substantially lower! 
Better lighting at less cost! Day-Brite 
Lighting, Inc., 5432 Bulwer Avenue, 
St. Lows 7, Mo. In Canada: Amalga- 
mated Electric Corp., Led., Toronto 6, 
Ontario. 


259 


industry can have the strong, sturdy 
construction it needs plus the most 
important advance in plant lighting 
in years—10°% upward component 
to provide “comfort for industry.” 


VIBRATION-PROOF TURRET® SOCKETS 


These Feat, 


are standard on all CFI DAY-LINE 
industrials, including the 85-watt fluo- 
rescent lamp units. These finest of all 
heavy-duty sockets give you positive 
lamp seating and allow trouble-free 
lamp mounting. Servicing is quicker 
and easier. 


Make 


OS 


i 


9O% 


10% UPWARD LIGHT — Eliminates 
harsh brightness contrasts and dark 
ceilings that can result in irritation of 
nervous fatigue due to eyestrain 
Workers see better, produce more 
Two years of exhaustive research by 
Day-Brite engineers have proven 10% 
upward, 90°F downward distribution 
of light is the most practical for 
industrials 


ALL-WHITE PORCELAIN ENAMEL 
REFLECTORS — Oursicde as well as inside 

further improve the efficiency of the 
upward component. Embossed aper 
tures are scientifically sized and placed 
to achieve 10% upward light distri 
bution and still retain the famous 
Day-Brite strength and rigidity needed 
for the toughest installation conditions. 


COOLER, CLEANER PERFORMANCE— 
Constant air-flow through the aper- 
tures, around the lamps, and over the 
inside and outside of the reflector 
keeps CFI DAY-LINE fixtures cooler, 
more efficient . . . and reduces light 
loss due to dust and dirt deposits 
Circulating air keeps reflectors cleaner 
. longer. 


Distributed Nationally by Leading Electrical Wholesalers 
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Sustaining Members 


Continued from page WA 


Products. inc 
7250 W. Park Ave. Highland Part, 
D. E. Dunne 


Lighteter Co 


it Last 36th New York 16,N_¥ Stolinus 


Lime Material Co. Division of McGraw Electric Co 
800 North &.. Milwaukee M.C. Hearth 


Litecomtrol Corp 
% Piessant Watertown 72, Mas 


Paul H Lamon 


Lithonia Lighting Products Co . Inc 


Lithonia, Georgia Robert J. Freeman 


Power Light Co 
142 Delaronde St. Station “A,” New Orleans, La 


Osterberger 


Luminator lac 
120 N. Peoria Chicago 7, 


Albert L. Arenberg 
T ® Manufacturers Rep 
SOF 


Lynn Gas © Electric Co 
lyon, Maw James 4 


Ind 


Puchangr 


Macbeth Corp 


PO. Box 950, Newburgh, N.Y. Norman Macheth 


Maiden Electric Co 


157 Pleasant Malden, Mass. Donald Bennett 


Markel Electric Products, Inc 
120 14d Seneca Buffalo N.Y 
Morru Markel 


Markstone Manufacturing Co 
2460 W. George & Chicago, I. Martin Schwarts 


La Cre Martineau Electrique Lte 


24 rue du Roi, Quebec, Canada Menri Martineau 


Metalcratt Products Co Inc 
Masher & Lippincott Sts., Philadelphia 95, Pa 
Nathan Bloom 


Metal Window Institute 


Cheltenham, Pa George Hingston 


Metropolitan Edison Co 
412 Washington St, Reading, Pa 
T. O. MeQuuston 


Metropolitan Electrical Supply Co 


20 N. Jefferson Chicago 6, Fred Pedrigi 


Midwest Chandelier Co 
iSth & Gentry Se, No Kansas City 16. Mo 
Sidney | efhowits 


The Miller Co 

Meriden, Conn Beals 
Mississipp: Class Co 

Angelica Louis 7, Mo Reed 
Power Co 

Gulfport, Miss Shearer 
Mississipp! Power Light Co 

Lampton Building, Jackson, Mins AM Davis 


Mitchell Manufacturing Company 
2525 Clybourn Ave., Chicago 14, 1 
Bernard Mitche 


Mitchell Manufacturing Co. Ltd 
19 Waterman Ave., Toronto 15, Ont 
B. Landers 
Modern Light Company 
7809 Maple wood Industrial Court, 
Maplewood 17, Mo 
Modern Light G Equip Co 
S812 S. Wabash Ave., Chicago, Il! 


&. Baker 


WL. Offenberg 


Moe Bridges Corp 
1415 Ave 
Moe Light. Inc 
700 Oak St., Fort Atkinson, Wis 
Montana Dakota Utilities Co 
831 Second Ave. So., Minneapolis 2, Minn 

WoL. Haves 


Shebovgan, Wis, 


Stanley Warner 


Mountain States Power Co 


2% Lyon S&.. Albany, Ore 4. T. Peterson 


S8A Sustaining Members 


Municipal Light and Power Dep: 
City of Pasadena, California, 902 City Hall, 
Pasadena |, Calif £. L. Bettannier 


Mutual Sunset Lamp Mfg. Co... inc 
Empire State Bidg., New York 1, N.Y 
Morris Thau 


The Narragansett Electric Co 
49 Westminster &., Providence 1, R. 1 
C. R. Broadhead 


National Chemical G Manufacturing Co. 
Luminall Paint Div 
34617 So. May St., Chicago 9, Ill. 
John Marshall Zw 


Nelson Tombacher Company inc 
8! Prospect Brooklyn 1, N.Y 
M. J. Tombacher 


New Bedford Cas G Edison Light Co. 
695 Purchase St., New Bedford, Mass 
W. 5S. Fenstermacher 


New Orleans Public Service. Inc 
517? Baronne St., New Orleans, La $.L. Drumm 
New York State Electric G Cas Corp. 
62 Henry S., Binghamton, N. Y. 

Earle C. Edwards 


Niagara Mohawk Power Corp 
$00 Erie Bivd. W., Syracuse 2, N.Y. 
Leland D. McCormac 


Northern Electric Co. itd 
1620 Notre Dame St., West, Montreal, Quebec 
F.P. Labey 


Northern Indiana Public Service Co. 
5265 Hohman Ave., Hammond, Ind. 
J. C. Sackman 


Northern Light Company 
1657 No. Water St., Milwaukee 2, Wis 
Fred Cramer 


Northern States Power Co. 


Minneapolis 2, Minn Carl T. Bremicher 


Ohio Edison Co. (Akron Div.) 


Akron 8, Ohio C.L. Dunn 
The Ohio Power Co 
901.315 Cleveland Ave., §. W., Canton 2, Ohio 

C. B. Morin 
The Ohio Public Service Co. 
P.O. Box 6058, Cleveland |, Ohio C.L. Dunn 
Oblahoma Cas G Electric Co. 
Box 1498, Oklahoma City |, Okla. E. W. Grey 


Omaha Public Power District 
720 Electric Bidg., Omaha 2, Nebraska 
E. E. Schwalm 


Pacific Gas G Electric Co. 


245 Market St., San Francisco 6, Calif. O. R. Doerr 


Pacific Power G Light Co. 


522 Public Service Bldg., Portland 4, Oregon 
C. A. Root 


Peerless Electric Ltd. 
1090 Pratt Ave, Outremont, Quebec 
L. A. Van Duzer 


Witham Penn Fluorescent Light Mfrs. 
1699 S. Broad St., Philadelphia, Pa 
William Ranieri 


Pennsylvania Electric Co. 
535 Vine St., Johnstown, Pa Frank R. Knowles 
Pennsylvania Power Co 
19 E. Washington St., New Castle, Pa. 

P.G. Dingledy 


ia Power & Light Co. 


Pennsylvania 
901 Hamilton St., Allentown, Pa. J. M. Stedman 


Wire Glass Co 
1612 Market Philadelphia 5, Pa 
Dr. Frank W. Preston 


The Perfectite Company 
1457 E. 40th St., Cleveland, Ohio 
Joseph L. Jaffe, Jr. 
Philadeipmia Electric Co 
1000 Chestnut S., Philadelphia 5, Pa 
R.G. Rhincliffe 


Philadelphia Electrical G Mtg Co. 
1200-36 N. Sist St.. Philadelphia 21, Pa. 

R.A. Manwaring 
Phoenix Class Co. 


Monaca, Pa. D. G. Cameron 


Pierce Electric Co. 
567 W. Adams St., Chicago 6, Il. 


Pittsburgh Corning Corp. 
307 Fourth Ave., Pittsburgh, Pa. 
Robert W. McKinley 


John H. Pierce 


Pittsburgh Plate Class Co 
Grant Bidg., Pittsburgh 19, Pa. 


Pittsburgh Reflector Co. 
403.411 Oliver Bidg., Pittsburgh 22, Pa. 
H. C. Zinsmeister 


R.B. Tucker 


Portland Ceneral Electric Co. 
Electric Bidg., Portland 5, Ore. 


The Potomac Edison Co 
55 E. Washington St., Hagerstown, Md. 
5S. Bradford 


T. W. Fitch 


Powerlite Devices, Limited 
1870 Davenport Road, Toronto 9, Ont. 
M. B. Hastings 


Public Service Co. of Colo. 
900 Fifteenth St., Denver, Colo. 


Public Service Co. of Indiana, Inc. 
110 N. Illinois St., Indianapolis 9, Ind 
G. O. Stewart 


G. B. Buck 


Public Service Co. of Northern Iilinois 
72 W. Adams St., Chicago $, Il. G. K. Hardacre 


Public Service Co. of Oklahoma 
Box 201, Tulsa 2, Okla 


Public Service Electric G Cas Co. 
80 Park Place, Newark 2. N. J. 


Puget Sound Power G Light Co. 
860 Stuart Bidg., Seattle 11, Wash. 
Frank Mclaughlin 


C.N. Robinson 


P. J. Steinmets 


Quadrangle Mfg. Co. 
$2 So. Peoria St., Chicago 7, Il. 
Dwight E. Worrell 


Quaker City Electric Mfg. Co. 
2810 East Pacific St., Philadelphia, Pa. 
Reuben Haberman 


Quebec Hydro-Electric Commission 
107 Craig St., West, Montreal, Que 


Paul Poitras 
Quebec Power Company 
P.O. Box 1607, Quebec, Que Jean Saint - Jacques 
Rambusch Decorating Co. 


40 W. 13th St., New York 11,N.Y. 
Edward Rambusch 


Revere Electric Mfg. Co. 
6009.17 N. Broadway, Chicago 40, Il! 
Van N. Marker 


Revere Electric Supply Co. 
757 West Jackson Bivd., Chicago, Il. 
Arthur Peterson 


Rochester Cas G Electric Corp. 


89 East Ave., Rochester4,N.Y. C. Twitchell 
Rockland Light G Power Co. 
Nyack, N.Y. D. S. Schaad 
Rohm and Haas Co 
222 W. Washington Sq., Philadelphia 5, Pa. 

W. T. Reedy 
Ruby Lighting Corp. 
1212 S. Olive St., Los Angeles 15, Calif. 

Albert Jassim 


(Continued on page 399A) 
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atinued from page 
Ruby Philite Corp 


$2.02 Queens Bivd.. Long Island City 1, N.Y 
Loews Phillipa 


Rumsey Electric Co. 


1007 Arch St.. Philadelphia 7, Pa T. W. Lewer 
Ryall Electric Supply Co. 
1160 Stout, Denver. Colo. Cc. O. Ryall 


The Safety Car Heating G Lighting Co 
P.O. Box 904, New Haven 4, Conn. y J. Kennedy 


St. joseph Ry.. Light, Heat G Power Co. 
520 Francis &., Joseph 2, Mo. F. P. O'Connor 


Sandee Manufacturing Co 
5050 Foster Ave., Chicago, I! R.L. Schramm 
Sande! Manufacturing Co 

3618 So. Loomis Place, Chicago 9, Ill. 4. L. Sande 


San Diego Cas G Electric Co 


PO. Box 1831, San Diego 12, Calif Dillin 


Savannah Electric G Power Co. 


Savannah, Ga. J. L. Davidson 
Schomer Electric Supply 

164 S. Broadway, Aurora, Ill C. Petrik 
The Albert Sechrist Mfg. Co 

1717 Logan St., Denver 5, Colo A. L. France 


L. }. Segil Co. 
2500 W. North Ave., Chicago, Ill. 
Lous Rosenstein 


Shawinigan Water and Power Co. 
600 Dorchester St., W., Montreal, Que. 
Chas. H. Talbot 


The Sherwin-Williams Co. 
10! Prospect Ave., N. W., Cleveland |, Ohio 


J. A. Meacham 
Selvray Lighting, Inc. 
R.K.O. Bidg., Radio City, New York 20, N.Y. 
J. M. Gilbert 


Smithcraft Lighting Division 
A. L. Smith tron Company 
217 Everett Avenue, Chelsea 50, Mass. 


Hugh M. Nazor 
Smoot Hoiman Co 
$21 No. Eucalyptus Ave., Inglewood, Calif. 

L. A. Hobbs 

Sela Electric Co. 
4633 W. 16th St., Chicago 50,1]. C. Marschall 
Solar Light Mfg. Co. 
1357 S. Jefferson St., Chicago 7, Ill A. Lazerson 


The Solex Co. Ltd. 
280 Faillon St.,West, Montreal, Que. 
Leon Beauchamp 


Southern Calif. Edison Co., Ltd. 
601 West 5th St., Los Angeles 55, Calif. 
Roy E. Dahlin 


Canada Power Co.. Ltd. 
355 St. James St., West, Montreal, Que 
George R. Atchinson 


‘ado Power Co 


Southern Color: 
Box 75, Pueblo, Colo. E. H. Pemberton 


Southern indiana Gas G Elec. Co. 


P.O. Box 569, Evansville $, Ind. C. K. Graham 
Southern Lighting Mtg. Co 

501 Elwell St., Orlando, Fla Max K. Aulick 
Southwestern Cas G Elec. Co. 

Box | 106, Shreveport, La. J. E. Elliot 


Public Service Co. 


Texas E. Cunningham 


Dallas |, 
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Stantey Electric Mtg. Co 
3700 80th Sc, Philadelphia, Pa. 
Bernard §. Helier 


Steder Manufacturing Co. 
2700 Roosevelt Rd., Broadview, Maywood, Il! 
Robert J. Besail 


Stewer Electric Co. 
5500 Milwaukee Ave., Chicago 41, Ill. 
George Steiner 


Sterting Reflector G Mtg. Co. 
5249 West Grand Ave., Chicago 51, Il. 
Anton Oberhuber 


Stonco Electric Products Co 
489 Henry St., Elizabeth 4, N. J H.W. Spence 
Sunbeam Lighting Co. 
777 E. 14th Place, Los Angeles 11, Calif. 

Herbert L. Krieger 
Sun-Lite Manufacturing Co. 
2555 Bellevue Ave., Detroit 7, Mich. Fred Binder 


Sun -Ray Fluorescent Co. 
2025 South Michigan Ave., Chicago, I!!. 
Jerome Gimbe! 


Sylvania Electric Products, Inc. 
1740 Broadway, New York 19.N.Y. D. P. Caverly 


Tampa Electric Co. 
Cass k Tampa St., Tampa |, Fla F. J. Gannon 
Frank C. Teal Co. 
5222.24 E. Jefferson, Detroit 7, Mich. 
Harold C. Smith 


Texas Electric Service Co. 
Electric Bidg., Fort Worth |, Texas 
R. E. Hendricks 


Electric Co. 
1101 Power Ave., N. E., Cleveland 14, Ohio 
Thayer B. Farrington 


Toledo Edison Co. 
Edison Bidg., Toledo 4, Ohio Charles A. Harrison 


Toronto Hydro-Electric System 


14 Carlton S&t., Toronto 2, Ont A.W. J. Stewart 


Triangle Electric Mfg. Company, Inc. 


1112 Southwest First St., Miami, Fla Lee Minor 
Triangle Industries 
600 W. Adams St., Chicago, I. Leonard Cohen 


Tri-Part Mfg. 
934 Plum St., Detroit |, Mich. Julius Rernih 
Tristate Electrical Supply Co., Inc 
38 S. Potomac St., Hagerstown, Md. 
Robert A. Stott 


Tru-Lite Ltd. 
824 Notre Dame St., W., Montreal, Que. 
Omer M. Trudeil 


Underwriters’ Laboratories, Inc. 
207 E. Ohio St., Chicago 11, Ill. Ferd. Neumer 
Union Electric Co. of Missouri 
12th & Locust Sts., St. Louis 1, Mo. W.L. Berry 
Union Metal Mfg. Co. 
Canton 5, Ohio W. A. Porterfield 
Unistrut Corp. 
4118 Monroe Ave., Wayne, Mich. 

James W. Attwood 


Unistrut Products Company 
1013 West Washington Bivd., Chicago 7, I1l. 
George W. Butler 


The United Miuminating Co. 


80 Temple St., New Haven 6,Conn. £. B. Haskell 


United Manufacturing Co. 
Div. United Advertising Corp. 
190 Whalley Ave., New Haven, Conan. 
Wihem R. Harve 


Utah Power & Light Co 
Box 899, Salt Lake City 10, Utah W. A. Huchins 


john C. Virden Co. 


6009-6103 Longfellow Ave., Cleveland 3, Ohio 


Sawyer 
john C. Virden, Ltd. 
19 Curity Ave., Toronto, Ont P.G. Kirkpatrick 
Virginia Electric G Power Co 
Richmond, Va J.C. Holtzclaw 
Voigt Co. 
1649 No. Broad St., Philadeipnta zz, ra. 

C.J. Frank 


The F. W. Wakefield Brass Co. 
Vermilion, Ohio Aa. Wanenew 
Warren Electric Co 

P.O. Box 2594, Houston, Texas J. R. Thompson 


Wasco Flashing Company 
87 Fawcett St., Cambridge, Mass 
Selig M. Friedberg 


The Washington Water Power Co. 
P.O. Drawer 1445, Spokane 6, Wash. 
Carl L. Hoffman 


The Watson Standard Co. 
225 Galveston Ave., Pittsburgh 12, Pa. 
H. Striker 


Welsbach Engineering and Management Corp. 
1500 Walnut Philadelphia 2, Pa. H.H. Adame 


Westinghouse Electric Corp. 
1216 W. 58th St., Cleveland 1, Ohio 
(P.O. Box 5817 Burt S. Burke 


Westinghouse Electric Supply Co 


113 North May St., Chicago 7, Boatner 
Westinghouse Lamp Div. 
Bloomfield, N. J. Samuel G. Hibben 
West Penn Power Co. 
14 Wood St., Pittsburgh 30, Pa Harry Restofshi 
Wheeler Reflector Co. 
275 Congress St., Boston 10, Mass. K. A. Sawin 
Wiedenback -Brown Co., Inc. 
Eighth Ave., New York 11, 
W.C. Stockberger 

R. Wiley, Inc. 
119 Dearborn St., Buffalo 7, N.Y. 

Robert C. Graves 


H. E. Williams Products Co. 
108 S$. Main St., Carthage, Mo. F. B. Williams, Jr. 


Witmot Castle Co. 
1255 University Ave., Rochester 7, N.Y. 
H. Greppin 
|. A. Wilson Lighting G Display Ltd. 
Morrison Toronto, Ont A. Wilson 


The Windsor Utilities Comm., Hydro Div. 
149 Chatham St., W., Windsor, Ont Ww 


The Wiremold Company 
Hartford 10, Conn. 


Wisconsin Electric Power Co. 
Public Service Bidg., Milwaukee |, Wis. 
G. W. Van Derwee 


4. Shaw 


D. Hayes Murphy 


Wisconsin Power G Light Co. 


122 W. Wash Ave., Mad 1, Wis. 

J. D. Howard 
Wisconsin Public Service Corp. 
Green Bay, Wis. 4.G. Bur 


Worcester County Electric Co. 
11 Foster St., Worcester, Mass. Fred E. Littlefield 
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STOP annoying 
blink...blink 


LE 


Annoving fluorescent blink and excessive maintenance 
ge hand in hand. Here's what Watch Dog* starters do 


about it. 

e Wath Dog starters stop blinking by automati 
cally turning off failing fluorescent lamps. 

e A Watch Dog starter keeps the lamp off unvl 
the red reset button ts pushed when new lamp is 
installed, No recurring blinking every time the 
lights are turned on 

e Watch Dog no-blink starters outlast ordinary 
starters by as much as 10 to 1. Ballasts last longer, 


...DIIN 


WITH WATCH DOG 
NO-BLINK 
FLUORESCENT 
STARTERS 


too, 


Nothing creates dissatisfaction with a fluorescent fixture more than a blink- 
ing lamp. Yow are the one who can prevent this. For the luminaires or in- 
stallations that you design, specify General Electric Watch Dog no-blink 
Starters. 

By insisting on Watch Dog starters, you also help your client make an 
important saving in maintenance by cutting replacement costs of both start 
ers and ballasts. For a copy of folder Q40-1087, which gives all the facts 
on the Watch Dog starter line, write Construction Materials Division, Gen 
eral Electric Company, Bridgeport 2, Connecticut. 


* Re ark Gene ‘ 


GENERAL ELECTRIC 


For all replacement 
needs use the famous 
Wotch Dog no-blink 
starter with the red 
reset button 


And here is the tag 
to look for when you 
buy fluorescent fix- 
tures. It is your guarantee that the 
fixture has been equipped with 
G-E Watch Dog no-blink starters 
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EMPLOYMENT IN 
LIGHTING FIELD 


ILLUMINATING ENGINEER WANTED 
A progressive company long active in the light 
ing Seld desires an illuminating engineer with 
a BS or MS. degree to develop lighting 
equipment of all types. Experience im the de 
of optical systems desirable. Inquiries will 
ed with strict confidence. Address Box 
Publications Office, Illuminating F ngineer 
Soc pety 1860 Broadway, New York 253 

y 


SALES REPRESENTATIVES WANTED 

Miller Company is expanding its fie 
sales forve, and agency contracts are available 
for the following territories: New Orleans Ter 
ritery, Memphis Territory. Representatives in 
rested in an agency or commission are 
invited to communicate with The Miller Com 
pany, Meriden, Connecticut 


DISCONNECTING AND 
LOWERING HANGERS, SHOCK 
ABSORBERS AND ACCESSORIES 
Exclusive territories available for manufac 
turefs representative calling on Architects, Con 
sulting Electrical Engineers, Plant and Safety 
Engineers, Designing or Maintenance Engineers 
in Airline, Bus, Railway. Steamship and Track 
Transportation, manufacturing industries of all 
land State 
and Nations ective imet 
tutions, Electrical Supply He d Jobbers 
Commission Basis. Territories 

1 Minnesota, North & South 

ern Wisconsin 

2. lowa, Kansas and Nebraska 

Kentucky, ladiana, West Virginia 
Assistant Sales Engineer, Home Office, Cleve 
land; Sales Engineer, Pittsburgh, Salary and 
Expense Allowance 
Address Box 174, Publications Office Iiami 
nating Engineeri Society, 1960 Broadway, 
New York 23, N.Y 


types, Governmental Agencies 


LIGHTING SALES ENGINEERS 
Outstanding established manufacturer of stand 
ard production fluorescent, incandescent and 

stom built lighting equipment now has open 
ings in New York Metropolitan area for top 
flight experienced lighting sales engineers with 
contacts among architects, engineers jobbers 
and users Ad ss Kex 175, Publications 
Office, Iaminating Engineering Society, 1860 
Broadway, New York 23 N. ¥ 


SALESMEN WANTED 
Prominent manufacturer of lighting devices 
~ saleamen for several areas including 
Texas, Oklahoma and Wisconsin. Ex 
» required im selling lamps, fixtures or 
e trical items to jobbers, dealers and 
consumers. Ability to build and maintain sound 
distribution of established high volume repeat 
items is essential. State qualifications, age 
education and salary All replies will be treated 
confidentially. Address Box 176, Publications 
Mice, Iluminating Engineering Society, 1460 
Broadway, New York 23. N. ¥ 


SALESMEN WANTED 
Rambush Decorating Company, New 
City, manufacturers of ornamental as 
engineered lighting equipment, needs 
salesmen with technical or architectural 
ground to contact architects. engineers 
tributers and contractors in Metropolitan area 
Exceptional future for right men Write (in 
confidence) to attention of Edward Kambusech 
40 W. 15th St. New York 11, N. ¥. Do not 
telephone 


Phila. Fluorescent Lighting 
Equipment Manufacturer 
Is Looking For 


DIRECTOR OF 
SALES AND 
PRODUCT 
DEVELOPMENT 


You're the right man IF 


. you have a proven record in 
creating sales 


you have good contacts with 
power and light companies, 
electrical wholesalers, contrac 
tors, engineers and architects. 


you have a thorough under 
standing of the engineering and 
production phases of the indus- 
try. 


Good starting salary plus incentive 
bonus arrangement that could easily 
double the remuneration, Our staff 
knows about this ad. Replies kept 
in strict confidence. 


Write Box 178, 


Your Personal Copy 
1.E.S. 
LIGHTING HANDBOOK 
Second Fdition 
Is awaiting your Order! 


See Page 2A This Issue 
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RADIANT 
HI-FLOOD 


Reflector Weatherproog 


FLOODLAMPS 


INDOOR OUTDOOR 
High or Low Bay Installation 


AVAILABLE 

for use with 
“CLOVER-LEAF” 
LAMPHOLDERS ... 


the new type socket 
that converts slim line 
fixtures to cold cathode 
For complete information on all 
Voltare cold cath 
for new bulletin “Better Lighting”. 


Voltare Tubes, Inc.. Norwalk, Conn. 


VOLTARC 


AMERICA’S FINEST TUBES. GASES. 
ELECTRODES, COLD CATHODE LAMPS 


lamps, write 


R-type Radiant Hi-Floods are now available in sizes from 
200 to 1,000 watts for standard or high voltages to meet 
most industrial lighting requirements, outdoors or indoors. 


Hi-Floods eliminate expensive fixtures, they cost less to in- 
stall, Silver reflector inside lamp req no mai 


Write for Technical Bulletin 80 for full details of these 


rugged, economical industrial lamps. 


RADIANT LAMP CORPORATION, 300 Jelliff Avenue, Newark 8, N. J. 


Menvtecturers of Lemps for PROJECTION @ FLOODLIGHT @ SPOTLIGHT @ MOTION PICTURE PRODUCTION 
SOUND REPRODUCTION @ AERONAUTICAL @ SPORTS LIGHTING AND GENERAL SERVICE @ RECTIFIER BULBS 
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REFLECTOR 
INSIDE STAYS 
WEATHERPROOF BRIGHT 
HARD GLASS Aways 
No Dirt catching Reflectors 


rr od They tell us there are other businesses lots 


easier than the lighting business. They in- 
sist we'll kick off at on early age from run- 
ning back and forth to jobs . . . knocking 
. sweating to 


ourselves out over plans. . 
help architects and engineers find short- 
cuts . . . worrying about what the poor 
buyer is going to get for his lighting dollar. 
: What they don’t know is that this is our life, 
this is our love and we'd be miserable 
if we weren't helping people find better 
ways to use light. Can we help you? 


SOLAR LIGHT MANUFACTURING CO. 
1357 S. Jefferson Street, Chicago, Illinois 


Now we have sent out the first 
group of eight individual sheets 
describing exceptional current 
lighting jobs in this brand- 
mew 24-sheet series. This first 
group inciodes lighting a store 
front; specialty shop: a florist 

s— shop; a file room; a hotel mail 
=-:= board; and others. Printed on 


~—- heavy durable paper, punched for 
ei wse in standard binder or special 
1ES Lighting Data Binder, they 
—--— — Provide wsers with well-cata- 


logued reference file 


e* are large. eas see, accompanied by 
nea ata wa ar eflectance 
mplete hgnting readings, other vital data 
insulting and lighting engneers and spe 
ers 


Series XVII TES Lighting Data Sheet 24 to set, mailed May, Septem- 
ber, january $1.25 per set, $1.00 per set in lots of 10 of more 
Publications Office 

Muminating Engineering Society 

1860 Broadway, New York 23, N. Y 


Enter my subscription to Series XVII JES Lighting Data sheets 


Check (M. enclosed 


This photograph, token with the 

200-inch camera at Mt. Palomar, shows 

neorty 100,000 stors, each on individual source 

of light: Sunbeam can mote a modes! comporison 
becouse it has o most extensive line of luminai 

for schools, offices, stores, public buildings and industrial 
areas. All fixtures, end t, ore built 
under high standords of * hi cting 
inspection. You may consult Sunbeam Lighting with 

on all your illumination problems and moke Sunbeam your one 
source of all your lighting. Specified for the installation below were 
Sunbeam's shallow, plastic shielded *P1290 series, the latest in 
comfortable, semi-indirect lighting. 


make Sunbeam your one source of allelighting 


NI ABEAW LIGHTING COMPANY + 777 EAST 14TH PLACE 


LOS ANGELES 21, CALIFORNIA 


ILLUMINATING ENGINEERING 
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STEP-UP the PERFORMANCE 
of YOUR FIXTURES with 


Let's be realistic. Fluorescent lamps need exactly the watt 
input for which they were designed; a 100 watt lamp will not 
deliver its full light output if it is limited by a ballast having 
an actual output of only 91.2 watts. A low watt input to lamp 
results in a low light output. Low pre-heat current and an 
excessive operating current means short lamp life. Distorted 
lamp current wave form leads to excessive cyclic flicker. 


As a fixture manufacturer, it's your reputation at stake when 
you select ballasts for your product. Protect your good name 
with Acme Electric ballasts. 


ACME ELECTRIC CORPORATION 
2910 WATER ST. CUBA, N. Y. 
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Looking for ways to cut costs’ Here's a 
Sylvania Pluorescent Lighting Installa- 
tion that does just that for the Deering- 
Milliken Mills in South Carolina 


Note the clean, clear lighting atmos- 
phere in the above photo. Sylvania cubes 
and fixtures furnish a lighting level prac 
tically triple that obtained from former 
lighting units. Asa result, mill authorities 
estimate, the saving realized in produc- 
tion costs, time, and the elimination of 
waste will completely pay for this effi- 


Architects, Enguneers, and Gew 
eral Contractors’ make a note of 
this sign! It's your twos 
qualified Lighting Contractor 
who is fully equipped to give 
you full cooperation in working 
out your lighting plans. Hell 
take over « thousand and one 

ls save you many light 
ing headaches and provide the 
latest Sylvania Fixtures and 
long-life cul 
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ne 
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This lighting installation 


installation im just three years time. 

In addition, Sylvania fixtures offer the 
lowest possible maintenance costs. Hard 
durable porcelain reflectors resist the 
dampness caused by humidification neces- 
sary in textile mills. Turned down fixture 
lips prevent accumulation of dust or iint 

Sylvania now offers fixtures for every 
industrial need equipped with 2, 3, or 
4 cubes standard or instant start. Ask 
your secretary to mail the coupon for 
full information TODAY! 


attr, 
LIGHTING | 
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FLUORESCENT TUBES, SIGN TUBING. WHRING DEVICES LIGHT BULBS RADIO TUBES. TELEVISION PICTURE TUBES ELECTRONIC 
PRODUCTS ELECTROWIC TEST EQUIPMENT  PHOTOLAMPS TELEVISION SETS 


$1500 Seved Here This unique inspection method uses 
24 forty-watt Sylvania fluorescent tubes and a luminows 
panel Mill engineers estimate this unit 
provides « saving of $1500 per year. 


inspection speeded here. Excellent use is made of the 
flexibility of Sylvania Fixtures. Hung at an angle over the 
cloth they eliminate need for slow, costly hand portable 
droplights and greatly speed inspection. Another big saving 
with Sylvania. 


Sytvama Electric Products Inc 
Dept 1740 Broadway, N Y. 19. N.Y 


Please send me wew folder describing the full 
lime of Sylvansa Industrial Fluorescent Fixtures. 


Name 


Street 


City Zone State. 
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Only lighting units that can 
meet of exceed approved 
standards of quality bear this 


LABEL 


...and here are these STANDARD SPECIFICATIONS 
in the up-to-date, enlarged edition of the 


NEW 


This new, greatly-enlarged aim Specth- 
cations Book contains complete RLM 
Spectheation data on a total of 68 types 
and sizes of fluorescent, incandescent and 
mercury industrial hghtng units. One or 
more of these units—conforming to RLM 
quality spectheations and certihed to bear 
the rim Label—is offered by each of 
26 manufacturers. 


The rim Label affixed to a lighting unit 
is a Certificate of Assurance. It assures 
the buyer that the equipment meets or 
exceeds certain quality standards estab- 
hshed by the rim Standards Institute 
and published in its 48-page Specihcations 


RLM SPECIFICATIONS BOOK 


Book. Further, it provides a Warranty of 
Uniform Quality a guarantee that 
every aiM-Labeled Unit off each manu- 
facturer’s assembly will conform 
constantly and continuously — will never 
waver below these standards 


You can rely on this Warranty. It is up- 
held by the extensive RiM Inspection 
and Certihcation Program —the real back- 
bone of the rim Label. As fully explained 
in the kim Specihcations Book, periodic 
inspections are made by an independent 
testing laboratory. Lighting units are 
checked for conformance to RLM stand- 
ards as they come off assembly lines, as 
well as at all levels of distribution. 


Send for your COMPLIMENTARY Copy of 
the RLM Specifications Book. Long recog- 
nize d as an authoritative aud to everyone 
who buys, sells, specthes or installs indus- 
trial lighting equipment, this enlarged 
1952 edition includes coefhcient of utiliza- 
tion tables and light distribution curves 
to make it even more helpful. It puts 
the whole story on the 68 different aim 
Lighting Units mght at your fingertips. 
Your copy of the new edition, Rim Speci 
heations Book ts available without cost 
or obligation. Address your request to: 
RLM STANDARDS INSTITUTE, Suite 823, 
326 W. Madison St., Chicago 6, Hlinois. 
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you BE SURE...1F its 


Westinghouse 


THE NEW 
WESTINGHOUSE 
1000-WATT C-H12 
FLUORESCENT MERCURY 
LAMP IS THE 

CHEAPEST SOURCE 

OF HIGH INTENSITY 
WHITE LIGHT 

IN THE WORLD 


Westinghouse Lamp Division 
Dept. 9E 
Bloomfield, New Jersey 


Please send me more information about the new 
Westinghouse C-H12 Fluorescent Mercury Lamp. 
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